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FOREWORD 
Introduction 
This study of the Baylor Grounds in Virginia is 
presented in two volumes. 
Volume I. The foreword and discusses the 
Baylor Grounds in the following river 
systems: The Rappahannock, Corrotoman, 
Great Wicomico, Piankatank, York and 
Poquoson rivers 1 and Mobjack Bay and 
its tributaries (East, North, Severn, 
and Ware rivers). 
Volume II. The Baylor Grounds in the 
James River, Pocomoke and Tangier 
sounds, the Seaside and Bayside of 
the Eastern Shore, and the Virginia 
tributaries (the Coan and Yeocomico 
rivers, and Lower Machodoc and Nomini 
creeks). It also contains charts of 
all Baylor Grounds surveyed reduced to 
page size from 1/10,000 charts. 
This report (Volume I), repeats with modifications 
and supercedes two previous contract reports. One (Phase I) 
was issued October 1977; the second (Phase II) in January 
1979. The data are consolidated so they may be presented 
in one volume (Haven, Whitcomb and Kendall, 1977; 1979). 
Large scale 1/10,000 charts were used to prepare 
the illustrations of Baylor Grounds and bottom type shown 
in Volume II. These master charts are on file at the Institute; 
copies at 1/10,000 scale may be obtained on request at cost 
from the Institute. 
i 
Funding 
This study was funded as a matching fund grant with 
funds provided by the National Marine Fisheries Service through 
the Virginia Marine Resources Commission (Contract No. 3-265-R-3). 
We gratefully acknowledge the role of Commissioner 
James E. Douglas, Jr., and members of the Virginia Marine 
Resources Commission in providing matching funds to the Institute 
for this study. We also extend our thanks to the many employees 
of the Commission who assisted us. The services of Reinaldo 
Morales-Alamo on the Institute's staff as well as others 
who crewed the survey vessels are gratefully acknowledged. 
Purpose of the Study and Its Objectives 
There has long been a need by management agencies 
to know more about the state's public oyster bottoms in respect 
to their value or suitability for shell fish culture. The 
study of 1894 referred to as the Baylor Survey only delineates 
the bounds of the naturally productive oyster beds. It did 
not include an examination of the bottom; no biological data 
were considered. The original 1894 study delineated 210,074 
acres and it included much of Virginia's naturally productive 
bottom. It also, however, included much barren or unproductive 
bottom (Moore, 1910). Since the original study 32,274 acres 
were added by petition or by legislative action (Haven, Hargis 
and Kendall, 1978). Today, the Baylor bottoms occupy most of 
the area in many of Virginia's estuaries (Figure 1). 
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Figure 1. Map of Tidewater Virginia showing public oyster ground 
and public clam ground. From maps on file at the VMRC. The 
Baylor bottoms are in black; public clam bottoms are shaded. 
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The present study began in 1976 and ended in 1981. 
Its objective was the classification of these Baylor Grounds 
in respect to their suitability for oyster culture. Since 
many unproductive oyster grounds may be highly productive 
for other commercial molluscs, a secondary aspect was to 
classify bottoms in respect to their suitability for growing 
hard clams, Mercenaria mercenaria, soft clams, Mya arenaria, 
and the brackish water clam, Rangia cuneata. 
In this report the public grounds are divided 
as follows. 
1. Naturally productive for oysters, hard 
clams, soft clams and Rangia clams; 
2. Areas potentially productive for the 
preceeding species; and, 
3. Areas having a low potential for the 
culture of the preceding species. 
A major part of this work is an extensive study 
0£ bottom type. The nature of the bottom was determined 
at nearly 250,000 stations by probing the bottom with a long 
pole and by a towed sonic device (Haven, Whitcomb, Zeigler and Hale, 
1979). Each sounding was made at a known position which was 
established by electronic positioning gear (Hastings-RaydistR), 
(see Methods in next section). 
Using these data the Baylor bottoms have been 
classed as sand, gravel, mud, shell-mud, sand-mud or shell-
iv 
oysters (hard oyster rock). This classification is fundamental 
in establishing the "value" of various Baylor bottoms for 
oyster culture, but much hydrographic and biological data 
were used. 
Bottoms largely composed of exposed shell-oysters 
are rated as having the highest value for oyster culture. 
Those composed of sand-shell or mud-shell are next. Bottoms 
lacking shell are considered to have a low potential for 
growing oysters. 
The sonic gear and bottom probe did not differentiate 
between living oysters and non-living oyster shell. We do 
not, however, regard this distinction of major importance 
in our formulation of a classification, i.e., productive, 
potentially productive, or having a low potential. Our 
reaspn follows. The presence of shell material (live oysters 
or shells) indicates the present state or past history of a 
bottom. If "shell" (live oysters or non-living shell) is 
detected, it means that oysters are now growing there naturally, 
or have grown there naturally in the recent past. 
In formulating this concept we are fully aware 
that shells have been and still are planted on Baylor bottoms 
by the Virginia Marine Resources Commission. These areas 
are generally known. Moreover, they are insignificant in 
size in relation to the vast areas where shell occurs which 
originated from natural production. 
V 
During the study many thousands of bottom samples 
were collected with patent tongs. These data were used to 
verify findings made with the probe and by the sonic gear. 
These data provide valuable information on densities of 
live oysters and shell per square meter of bottom; the 
techniques used in collecting this information are fully 
discussed in the following reports (see Methods). 
Another source of information used in the classifi-
cation of Baylor bottoms was the extensive and comprehensive 
fund of information on file at the Virginia Institute of 
Marine Science. These data include the following: 
1. Information given in "The Oyster Industry 
of Virginia: Its Status, Problems and 
Promise" by Haven, Hargis and Kendall 
(1978). Information given in this report 
summarizes since 1947 the following: 
a. Weekly oyster setting patterns 
for representative areas in Tide-
water, Virginia; 
b. Annual surveys of representative 
Baylor bottoms for oyster and spat 
density, predators and mortality; 
c. Studies on oyster meat quality; 
d. Many studies and surveys for dis-
tribution and incidence of oyster 
diseases. 
vi 
2. Many technical papers dealing with distribution 
of molluscs including oysters, hard clams, 
Rangia clams and soft clams. 
3. Information relating to salinity and other 
hydrographic information either published 
or on file at the Institute. 
Leased Bottoms 
This study did not investigate leased bottoms. Some 
of the leases in the state are highly productive and have 
bottoms which would be classed as rock, sand-shell or mud-
shell bottoms. Many more, however, are not producing. The 
point made here is that most of them are not naturally pro-
ductive; they must be planted with shell or seed oysters to 
be productive (Haven, Hargis and Kendall, 1978). As an example 
of this concept we cite the following. In 1979 production from 
leases in Virginia totaled only about 614,000 bushels. This 
is down from an average of 2,654,000 bushels annually in the 
1951-60 period. 
In any estimation of the "value" of these leased 
bottoms we may consider that these adjacent or near Baylor 
bottoms will, if cultivated (planted with shell or seed), 
be impacted on by the same environmental factors discussed 
from adjoining Baylor bottoms. In summary, most leases are 
not naturally productive. Their value, to the leaseholder, 
and indirectly to the Commonwealth will be similar to that 
of adjoining Baylor bottoms. 
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In concluding our preliminary remarks relating to 
the study we emphasize one aspect. The presence or absence 
of living oysters at any one instance in time may be misleading 
if it is used to judge the value of any one unit of Baylor 
bottom. Oysters may be abundant for several years in an 
area and then a few years later may be scarce or even lacking 
due to harvest by man, or to natural mortality due to fresh-
water kill, predators, diseases, etc. Consequently, in this 
study, the greatest emphasis on evaluating the value of Baylor 
bottoms is based on the presence or absence of shell in relation 
to long time biological and hydrographic features. 
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ERRATA 
Foreword ( i) - after foreword omit "and''. 
Page 1, Parag. 3, Line 1 - productive not production. 
Page 4, Parag. 1, Line 3 - Park not Part 
Page 9, Parag. 2, Line 3 - D not C. 
Page 9, Parag. 2, Line 4 - Omit D. 
Page 9, Parag. 3, Line 2 - Omit had. 
Page 11, Parag. 1, Line 1 - Add "by this study" after estimated. 
Page 149, Footnote 1 - Should read: "400 oysters/bushel". 
Appendix D - Should read 7.29 ft2 not 9.29 ft 2 . 
Section 1. 
The Baylor Bottoms in the Rappahannock 
and Corrotoman Rivers. 
INTRODUCTION 
The Rappahannock River system is largely surrounded 
by farm lands, forests or small towns such as Fredericksburg 
with a population of 15,000 - the largest town in the basin. 
The drainage area at Fredericksburg is 1,590 square miles 
(Fang, et al, 1972). 
Area of bottoms suitable for oyster culture in the 
Rappahannock and Corrotoman rivers total 9,715 acres, 11.4 
square miles (mi 2 )1. These productive or potentially productive 
areas total 22.0% of the 44,253 acres surveyed in the two 
systems. An estimated 34,538 acres or 40.7 mi 2 have a low 
present and future potential because the bottom was either 
soft mud or located where water depths were over 25 ft (7.6 m). 
Other factors such as predators, diseases, low levels of dis-
solved oxygen contributed to this latter evaluation. 
The productive or potentially production bottoms 
were classed as oyster rock, shell-mud, or shell-sand. They 
contained up to 50% shell or cinder as shown by patent tong 
studies. A majority of these three types occurred above Towles 
Point at depths ranging from 6 to 18 ft (1.8-5.5 m). The 
productive or potentially productive bottoms from Jones Point 
to Mosquito Point are contiguous. Above and below these 
regions, the productive bottoms are widely scattered. 
lNautical miles 
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The density of oysters on the bottom, as estimated 
by patent tongs, in the Rappahannock River ranged from a 
maximum of 43 bushels per acre on oyster rock to only 8 bushels 
per acre on shell-mud bottom. The region below Towles Point 
on shell-mud and shell-sand bottoms was not sampled with 
patent tongs. 
The area above Towles Point should be used to 
raise planted seed due to low setting levels. Below Towles 
Point, the system could be used to grow hatchery-raised 
MSX-resistant seed, or to raise resistant seed, or to raise 
resistant seed to be grown in MSX areas. This area, because 
of its moderate setting rate could also be used to grow 
market oysters from spat setting on planted shell. 
The Corrotoman River has relatively little oyster 
rock, shell-mud, or sand-mud bottoms, but those areas have 
a high potential for growing seed oysters. Additional areas 
of rock might be constructed in this system of soft bottom. 
The study demonstrated the existance of about 9,715 
acres of bottom which are satisfactory for oyster culture. 
These bottoms are presently underutilized. If their potential 
is to be realized, then mariculture activities must be under-
taken by a subsidized state program where the magnitude of 
production will depend on the amount expended. An alternate 
program would be that a portion of the Baylor bottoms in 
the system be allocated to private use. 
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METHODS 
The approach to delineating various bottom types 
of Baylor bottoms in the Rappahannock and Corrotoman rivers 
was essentially the same for all areas. The first step was 
to first locate their approximate bounds with the aid of 
Hastings-RaydistR. This is an electronic positioning system 
which shows the boat's position as two series of numbers. 
These nu~bers enable the boat operator, or the one who 
prepares charts, to determine the boat's position in terms 
of a grid system with an accuracy of+ 5 ft (1.5 m). 
The system is based on detecting phase differences 
in signals transmitted by two pairs of stations (a network). 
In the Rappahannock River system, it was sometimes necessary 
to use combinations of three series of networks located as 
follows: 
Jones Point to Smokey Point 
Butylo near Jones Point to Colbert Point 
near Mulberry Creek (specially installed 
for this study); 
Palmer at Mosquito Point to Bowlers Wharf 
(specially installed for this study); 
Smokey Point to Sturgeon Creek 
Palmer at Mosquito Point and Bowlers 
Wharf (specially installed for this study); 
Saxis, Virginia and Craney Island in 
Hampton Roads (pre-existing); 
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Sturgeon Creek to Stingray Point 
Palmer at Mosquito Point and Seashore 
Part at Lynnhaven (pre-existing); 
Saxis, Virginia to Craney Island in 
Hampton Roads (pre-existing); 
When using a single network (2 pairs of stations), 
a single navigator (a receiver) was adequate. However, with 
combined networks (3 pairs), two navigators were used. On 
board the vessel the equipment used was as follows: an AD13 
printer, two ZA87 navigators, a junction box with toggle 
switches, a QB63 loading unit and a whip antennae. The 
power supply was two 12 volt batteries in series. The 
junction box was used to connect units and the toggle switch 
was used to instruct the printer as to which phase meter 
was to be used as a red line or green line on the tape. 
The grids are printed by the Teledyne-Hastings 
Corporation, Hampton, Virginia, on transparent cellulose 
acetate sheets, and are in the form of intersecting hyper-
bolic lines referenced to minute marks on latitude and 
longitude. The grid scale (1/10,000) was the same as that 
of most of the Baylor charts on file at the Virginia Marine 
Resources Commission. 
After any Baylor Ground was located using RaydistR 
the survey vessel was navigated within the bounds of the 
Baylor Grounds with the aid of RaydistR along a series of 
transects (as delineated by the grid system). While traversing 
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these transects the bottom was "probed" with a 25 ft (7.6 m) 
probe at regular intervals by an experienced waterman to 
determine bottom type. Bottom types were recorded as oyster 
rock, shell-mud, shell-sand, sand, gravel, mud or buried 
shell. The presence or absence of exposed shell and oysters 
was monitored continuously with an underwater microphone. 
This was dragged on a cable 150 ft astern of the boat. The 
data obtained from this operation was recorded (Appendix A) 
as the percentage of time the microphone "hit" or impacted 
on oysters or shells between stations where the bottom was 
probed (Haven, et al, 1979). 
Depths were recorded by a fathometer. The interval 
between each sounding (station) in the Rappahannock ranged from 
200-300 ft (61-92 m). The transects were usually 600 ft (183 m) 
apart except where bottoms showed little change. In those 
instances distance between transects was 1200 ft (366 m). 
For each station, information on RaydistR coordinates, 
coded information on bottom type, sonic information, and 
depths were recorded as a series of numbers or coded numbers 
on a paper tape using a Teledyne-Hastings automatic printer. 
The system of coding bottom type and sonic information is 
shown in Appendix A. 
The information on the printed tape was plotted 
at the Institute by a technician on a series of work sheets 
(1/10,000 which showed the latitude and longitude, 6 and 18 
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ft (1.8 and 5.5 m) depth contours, outlines of the Baylor 
bottoms and shorelines. These data enabled a technician 
to delineate or characterize bottoms into the following 
types: oyster rock, shell-sand, shell-mud, buried shells, 
gravel, sand and mud. Later, acres of various types of bottom 
and areas at various depth zones were determined with a 
planimeter. 
Because of small irregularities on the grid lines 
and on the charts, and due to the scale, positions on the 
final charts may vary+ 50 ft (15 m) from their actual 
position. 
After areas of rock, mud-shell, etc., were outlined 
on worksheets, the various bottom types were sampled randomly 
with patent tongs to determine composition of the bottom 
and oyster density. The tongs were hydraulically operated 
and covered 7.29 ft 2 (0.67 m2 ) of bottom. The purpose 
of this study was to confirm observations on bottom type 
as shown by probing with the sonic gear and to further 
define bottom composition. The Teledyne-Hastings grid 
system was used as a basis for locating sampling stations. 
Information obtained from each grab included: number of 
live oysters, volume of exposed and buried shell and cinder 
(shell fragments), and estimated volume of mud, gravel and 
clay. These data were tabulated and summarized for the 
upper, mid, and lower oyster growing sections of the Rappa-
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hannock and for the Corrotoman. While the patent tong survey 
gave a concept of average densities of oysters for sections of 
the river, they were insufficient to estimate the standing crop 
for the entire system. 
The worksheets (scale 1/10,000) were used to prepare 
the final charts presented in this report which were reduced 
photographically to 1/20,000 scale. 2 These charts divide the 
Rappahannock into five sections. Page size charts of these 
areas appear at the end of Volume II as follows: 
A. Bowlers Light to Jones Point; 
B. Morattico Bar to Weeks Creek; 
c. Weeks Creek to Towles Point; 
D. Towles Point to Mosquito Creek; 
E. Mosquito Creek to the mouth of the river. 
The Corrotoman River is shown on a separate chart. 
Successive charts may be "matched" by overlaying 
the small half-filled circles ( ()) at both ends of each 
sheet. 
After completing the charts, information on file 
at the Institute was used to estimate the potential pro-
ductivity and best use of the seven bottom types in each 
of the six areas. Factors considered were the present and 
2The 1/20,000 scale charts have been submitted to the 
VMRC and NMFS as part of our reports for Phases I and 
II of the study. 
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potential impact of diseases such as Perkinsus (=Dermocystidium) 
marinum {Dermo) and Minchinia nelsoni {MSX). Other aspects 
considered were hydrographic conditions such as salinity and 
levels of dissolved oxygen. The presence or absence of 
predators such as blue crabs, Callinectes sapidus, and the 
predatory boring oyster drill, Urosalpinx cinerea, were also 
considered. 
All photographic work (enlarging and reducing) was 
done by the Sharpless Company in Richmond, Virginia, using 
a lense which did not produce optical distortion in the 
lateral field. 
The areas of bottom {i.e., rock or sand-shell, etc.) 
shown on our completed charts are considered typical for 
any given area. The existance of such an area is often 
based on hundreds or even thousands of soundings and on 
the continuous sonic record made between soundings. It 
is recognized, however, that small localized variations 
{not shown on the chart) may occur. For example, a small 
"mud-slew" may exist on any area shown as hard rock; an 
area of rock may occur on a zone shown as shell-mud. These 
areas, however, would be atypical; they would be small in 
comparison to the much larger areas indicated by the data. 
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RESULTS 
Characterization of Bottom Type and Oyster Density Determined 
By Patent Tongs 
Studies using patent tongs at randomly selected 
stations showed that the characterization of bottom types 
using a probe and sonic gear, to be discussed in the next 
section, was essentially correct. When the initial study 
with a probe and sonic gear indicated oyster rock, shell-
mud, etc., a subsequent survey using patent tongs showed a 
predominance of the corresponding bottom type. 
A summary of the characteristics of the various 
bottom types at each station is given in Appendix B.3 
The basic data appear in Appendix c. A summary of the data 
from Appendices C and D for three zones in the Rappahannock 
River follow. 
Oyster Rock 
Areas characterized by the probe and the sonic gear 
as oyster rock had contained according to the bottom samples 
49% by volume of shell or cinder. This large volume of shell 
and cinder gave the rocks their characteristic firm bottom. 
Most of the shell or cinder was embedded in a substrate of 
mud or clay as indicated by its black color (anaerobic conditions) 
and the absence of fouling organisms. 
3Data for percent shell and cinder for each grab taken from 
field notes. 
- 9 -
Surface shells were seen in 69% to 83% of the 
samples. They were recognized by their light brown color 
and the occurrence of living fouling organisms such as 
barnacles, tunicates, bryzoans, etc. The biologists who 
examined the grab samples reported exposed surface shell 
(as defined here) were seldom abundant enough to completely 
cover the surface encompassed by a grab. On these bottoms, 
the towed sonic gear recorded exposed shell from about 
20% to 50% of the time. 
The reason for the scarcity of surface shell is 
that on many oyster rocks, especially those lacking oysters 
(depleted), there typically occurs a thin cover of organic 
silt from 1/8 to 1/4 inch (3-6 mm) thick overlaying a firm 
shelly bottom. The layer may be transitory but it effectively 
prevents attachment of oyster larvae and fouling organisms. 
Average numbers of living oysters on the rocks in 
the Rappahannock were low and ranged from 30 to 43 bushels 
per acre (2.0-2.9 per grab). The maximum number of oysters 
obtained in a single grab was 17 (254 bushels per acre). These 
data suggest that some rock areas are still productive; others 
may be classed as depleted. 
The areas defined as oyster rock are suitable 
for oyster culture with no modification. Depending on 
their location, they might be used to plant shells to 
receive a set or as planting grounds for seed oysters. 
They have a high potential for oyster culture. Mean 
- 10 -
oyster density estimated suggests that many of the bottoms 
classed as oyster rock are presently depleted. 
Shell-Mud 
Bottoms characterized as shell-mud typically had 
a firm surface crust of shell or cinder over a softer sub-
strate with the crust being 2 to 12 in. thick (5.1-30.5 cm). 
On occasions, however, the surface was soft. 
The volume of shell and cinder were 35% to 36% 
of the total volume in the upper and mid regions of the river, 
respectively. Surface shell or live oysters occurred in 
26% and 57% of the grabs, respectively. On the average, 
the towed sonic gear detected exposed shell 20% of the time; 
in some instances, it ranged as high as 50%. 
Most of the shells and cinder recovered in a 
patent tong grab were embedded in a silt-clay substrate. 
Mud-shell bottoms were often overlaid by a thin 
layer of silty material, similar in depth to that indicated 
for rock bottoms. 
The density of oysters on these bottoms averaged 
from 8 to 9 bushels per acre with a maximum of 7 per grab 
(104 bushels per acre). This suggests that some areas have 
low to moderate density with many having low to zero density 
(depleted). Their potential productivity under culture 
operations is classed as moderate. In some instances, areas 
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of soft bottom would need "shelling" to firm the bottom 
prior to culture operations. Volumes of shell required 
might range up to 5,000 bushels per acre. 
Shell-Sand 
The bottoms characterized as shell-sand were 
generally firm and in most instances their surfaces would 
support shells or oysters without their being covered with 
silts or clays. Generally, the bottom probe penetrated only 
an inch or two into the surface. Covering with shifting sand, 
however, is always a possibility in bottom containing sand, 
but the presence of appreciable quantities of oyster shells 
in most of the grabs indicates that today or in the past, 
the areas supported populations of oysters. 
Sand-shell bottoms showed from 15% to 50% by volume 
of shell or cinder. About 65% of the samples contained 
surface shells or live oysters. Most of the shell material 
recovered in a grab was embedded in a silt-clay-sand matrix, 
and blackened by anaerobic conditions. Volumes of surface 
shell with fouling, in most instances, were estimated as 
low and were seldom sufficient to cover 10% of the "grab" 
area. On these bottoms, the towed sonic gear showed surface 
shell up to 20% of the time. 
_ The average oyster density on shell-sand bottoms 
was 1.55 per grab or 23 bushels an acre. The maximum number 
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obtained was 12 per patent tong grab (179 bushels per acre). 
This suggests that some shell-sand bottoms are now marginally 
productive, but that many others are presently depleted. 
While the present densities of oysters on sand-
shell bottoms, on the average, is low these areas have a 
moderate potential for oyster culture. 
Buried Shell 
Buried shell detected in this study occurred to 
12 in. (30 cm) below the mud surface. Since the patent 
tongs generally sampled the upper 6 in. (15 cm) these areas 
were not sampled. 
Mud 
Mud bottoms, as determined by probin$ and acoustical 
gear, were largely soft mud when sampled with patent tongs. 
On the average, they contained less than 1% by volume of 
shell and cinder. Live oysters were not present, and the 
substrate was a mixture of silts or clays with some sand. 
They have a low potential for oyster culture. 
Sand 
Areas designated as sand by the probe and the 
sonic gear were largely sand when sampled with patent 
tongs. They contained less than 1% by volume of shell; 
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live oysters were not present in any of the samples. Areas 
designated as sand are unsuitable for oyster culture since 
the presence of sand indicates an unstable bottom where 
sediments usually move (as a bed load) along the bottom. 
Oysters or shells planted on such bottoms would usually 
be covered with sand in a month or two. 
Gravel 
Bottoms designated as gravel were very scarce and 
were seen only around Bowlers Light. Patent tong studies 
were not made on these bottoms. 
Summary of Bottom Types As Shown By Patent Tongs -
Depleted Bottoms 
Oysters were observed only on bottoms characterized 
as oyster rock, mud-shell, or sand-shell. Average densities 
on oyster rock areas were highest (30-43 bu/acre). On shell-
sand and shell-mud bottoms average densities, respectively, 
were 23 bu/acre and 8-9 bu/acre. These low values indicate 
that many of these bottoms are presently depleted. They are, 
however, potentially capable of higher levels of production. 
Areas classed as sand, buried shell or mud did 
not have living oysters. Because of this and the absence 
of shell .material in the substrate, and due to the excessive 
depths, they are classed as unproductive. A few of these 
bottoms might be made productive, but costs would be high 
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and results uncertain. Therefore, their present and future 
potential as oyster-growing regions is classed as low. Other 
aspects contribute to this evaluation, as will be discussed 
later. 
A Description of Baylor Bottoms in the Rappahannock and 
Corrotoman Rivers as Shown by Probing and Sonic Gear 
The Charts - An Overview 
Charts have been prepared at 1-20,000 scale showing 
the location and sizes of the various types of bottom in 
the Rappahannock and Corrotoman rivers. These are bound 
separately from the text. An inspection of these charts 
shows the following. 
A. Areas of oyster rock, shell-mud, and 
shell-sand, designated as suitable 
bottoms (on the basis of substrate 
type) for oyster culture, are often 
irregular in shape. These three types 
are contiguous or nearly so over most 
of the regions where oysters occur 
naturally. The two exceptions in the 
Rappahannock are from Bowlers Light to 
Jones Point near the upper limit of 
oyster culture and from Sturgeon Creek 
to Stingray Point near the mouth of the 
system. In these two areas bottoms 
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suitable for oyster culture are scarce 
or lacking and the productive areas are 
isolated. 
B. Areas designated as oyster rock often 
grade into areas of shell-mud; shell-mud 
bottoms grade into buried shell or mud. 
C. Above Towles Point most of the productive 
or potentially productive oyster rocks, 
shell-mud and shell-sand areas occur in the 
6 to 18 ft (1.8-5.5 m) depth zone. Over 
18 ft (5.5 m), bottoms are soft mud and 
generally unsuitable for oyster culture. 
D. Below Towles Point most of the productive 
or potentially productive bottoms also 
occur in the 6 to 18 ft (1.8-5.5 m) zone, 
but a few productive bottoms occur in 
the 18 to 24 ft (5.5-7.3 m) zones. As 
will be shown in the next section, most 
of the Baylor bottoms below Towles Point 
are unsuitable for oyster culture because 
of depth or bottom type. 
E. Areas designated as oyster rock are 
frequently elongated with their axes 
parallel to the channel. Areas designated 
as shell-sand or shell-mud are larger and 
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irregular in shape. The reason or 
reasons for these configurations should 
be studied. 
F. Shell-sand or shell-mud areas often 
enclose or partially surround areas of 
mud bottom. 
G. In the Corrotoman River, productive areas 
are widely scattered; the unproductive 
areas of mud bottom are generally less 
than 18 ft (5.5 m). 
Sizes of Various Types of Bottom in Acres 
Most of the discrete areas classed as oyster rock 
average 20 acres or larger, and in the Morattico to Towles 
Point area, from 38 to 51% are over 100 acres. Shell-mud 
areas show a similar size distribution with from 62 to 65% 
being 100 acres or larger in Morattico-Towles Point region. 
Shell-sand areas tend to be smaller in size; most of them 
range from 10 to 100 acres (Table 1). 
We conclude from these data that a majority of 
the bottoms suitable for oyster culture occur in blocks or 
units which would make large scale (mechanized) mariculture 
practices feasible. 
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Size-Acres 
0.0- 5.0 
5.1- 10.0 
10.1- 20.0 
20.1- 50.0 
50.1-100.0 
> 100.0 
Total Acres 
Size-Acres 
0.0- 5.0 
5.1- 10.0 
10.1- 20.0 
20.1- 50.0 
50.1-100.0 
> 100.0 
Total Acres 
Table 1 
Size of Discrete Areas and Types of Bottom by Size Class 
Expressed as Percentage of Total. 
Rock - 2789 Acres 
Towles Pt. Mosquito Ck. Bowlers Lt. 
to 
Jones Pt. 
Morattico 
to 
Weeks Ck. 
Weeks Ck. 
to 
Towles Pt. 
to to Corrotoman 
Mosquito Ck. Mouth of River River 
Percentages 
12.2 5.8 6.2 10.7 5.0 29.3 
27.1 2.8 4.5 7.0 27.2 24.7 
30.2 4.9 7.1 15.l 26.6 46.0 
30.5 12.2 4.6 38.0 0.0 0.0 
0.0 36.1 26.7 10.2 41. 2 0.0 
0.0 38.2 50.7 18.9 0.0 0.0 
111. 9 1,012.8 946.7 557.3 130.l 30.0 
Mud-Shell - 5154 Acres 
Percentages 
4.6 1.1 4.1 4.5 4.6 14.4 
1.1 2.3 4.0 5.4 1. 4 13.3 
12.5 6.7 4.9 10.3 0.0 19.2 
15.3 10.4 10.3 15.l 0.0 53.1 
10.4 17.7 11. 7 38.5 27.0 0.0 
56.0 61. 8 65.0 26.1 67.0 0.0 
512.0 1,609.8 1,283.5 1,108.8 382.4 127.4 
Table 1, Continued 
Size-Acres 
0.0- 5.0 
5.1- 10.0 
10.0- 20.0 
20.1- 50.0 
50.1-100.0 
> 100.0 
Total Acres 
Size-Acres 
0.0- 5.0 
5.1- 10.0 
10.1- 20.0 
20.1- 50.0 
50.1-100.0 
> 100.0 
Total Acres 
Bowlers Lt. 
to 
Jones Pt. 
0.0 
0.0 
15.6 
0.0 
0.0 
84.4 
91.1 
19.3 
0.0 
0.0 
80.7 
0.0 
0.0 
33.2 
Sand-Shell - 1974 Acres 
Morattico 
to 
Weeks Ck. 
1. 5 
3.4 
10.9 
9.2 
35.4 
39.6 
483.0 
Sand -
1. 5 
1. 4 
4.5 
29.1 
32.8 
30.6 
445.7 
Weeks Ck. 
to 
Towles Pt. 
Towles Pt. Mosquito Ck. 
to to Corrotoman 
Mosquito Ck. Mouth of River River 
Percentages 
5.5 9.1 41. 2 14.4 
3.5 7.5 0.2 13.3 
16.2 5.2 28.5 19.2 
13.5 40.5 30.3 53.1 
61. 4 37.6 0.0 0.0 
0.0 0.0 0.0 0.0 
557.2 636.1 79.6 127.4 
4312 Acres 
Percentages 
6.9 3.6 1.1 30.7 
7.4 6.5 0.0 23.5 
5.7 6.2 0.0 45.8 
28.7 16.9 0.0 0.0 
0.0 11. 9 7.6 0.0 
51. 3 55.0 91. 2 0.0 
511. 0 1,541.8 1,673.8 34.5 
Table 1 , Continued 
Buried Shell - 362 Acres 
Bowlers Lt. Morattico Weeks Ck. Towles Pt. Mosquito Ck. 
to to to to to Corrotoman 
Jones Pt. Weeks Ck. Towles Pt. Mosquito Ck. Mouth of River River 
Size-Acres Percentages 
0.0- 5.0 100.0 1. 5 4.1 100.0 0 .. o 100.0 
5.1- 10.0 0.0 0.0 0.0 0.0 0.0 
10.1- 20.0 0.0 0.0 14.5 0.0 0.0 
20.1- 50.0 0.0 21.1 24.0 0.0 0.0 
50.1-100.0 0.0 77.4 57.5 0.0 0.0 
> 100.0 0.0 o.o 0.0 0.0 0.0 
Total Acres 28.8 202.0 120.6 5.1 0.0 5.1 
Total Size of Various Types of Bottom, Predators, Diseases, 
Setting, Hydrography and Depth, and the Potential of Baylor 
Bottoms 
The various sections of the Rappahannock and the 
Corrotoman rivers are characterized as to their present and 
future potential for oyster culture and for culture of 
soft clams and Rangia. This section also evaluates the 
impact of factors such as diseases, predators, setting 
potential, hydrographic conditions, and depths (Tables 2-7). 
Square mile information shown in these tables is based on 
nautical miles. 
These tables are self-explanatory and contain 
many of the details and conclusions related to management. 
They should be examined in detail. 
Summary - Total Acres Suitable for Oyster Culture 
Acreages shown in Tables 2 to 7 are summarized in 
Tables 8 and 9. These data indicate that there were 44,253 acres 
of Baylor bottoms surveyed in the Rappahannock and Corrotoman 
rivers. Excluded from the survey were a few sandy bottoms 
near the mouth of the Rappahannock and a few very small 
grounds in the upper river. 
In the Rappahannock and Corrotoman rivers there is 
a total of 9,715 acres (11.45 mi 2 ) of bottoms classed as oyster 
rock, shell-sand or shell-mud. These are regarded as having a 
(Continued on Page 49) 
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Table 2 
A Description of Baylor Bottoms in the Rappahannock River. 
Bowlers Light to Jones Point 
3029 Acres or 3.57 Square Miles. 
A. Type of Bottom and Area 
Bottom Type 
Extent 
Acres 
Percent of 
Total 
Hard Oyster Rock 
Shelly Bottom and Sand 
Shelly Bottom and Mud 
Buried Shell 
Sand 
Soft Mud or Channel 
TOTAL 
111. 9 
91.1 
511.8 
28.8 
33.2 
2,252.1 
3,029.0 
B. Percentage Baylor Bottoms Less Than 18' Deep 
Less than 18' 
More than 18' 
c. Analysis of Potential 
2,703.5 
326.0 
Bottoms Less Than 18' (2,703.5 Acres) 
Acres 
High 
Moderate to High 
Low 
111. 9 
631. 7 
1,959.9 
Bottoms Deeper Than 18' (326 Acres) 
Acres 
Low 326.0 
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3.7 
3.0 
16.9 
0.9 
1.1 
74.4 
89.2 
% Total 
4.1 
23.4 
72.5 
% Total 
100.0 
Table 2, Continued 
D. Hydrography and Growth 
Salinities in this area average from 8 to 9°/oo in 
spring and 10 to 13°/oo in fall. 
Leased bottoms in 4 to 7 ft (1.2-2.2 m) in this 
zone suffered up to 100% mortality in 1972 due to fresh water 
associated with Tropical Storm Agnes but damage to the 
oysters on the deeper Baylor bottoms was only 10 to 20%. 
Because of the low salinities growth is slow in 
this area-and it may ~ake James River seed 3 to 4 years to 
reach market size. 
E. Diseases and Predators 
This area of the Rappahannock has a high potential 
as a growing area wherever suitable bottoms exist. The 
two oyster diseases, Dermo and MSX, are absent, and there 
are no oyster drills. During the past few years 
cow-nosed rays have caused extensive damage to leased beds 
in shallow waters (4 to 7 ft) of this zone. Their impact 
on the widely scattered public beds in deeper water is thought 
to have been low, but this problem needs further study. 
The blue crab, Callinectes sapidus, which may kill 
limited numbers of small spat is scarce in this zone. 
Oyster drills, Urosalpinx cinerea, do not occur 
in this zone. 
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Table 2, Continued 
Because of the absence of disease and predators 
survival rates of oysters on hard or shelly Baylor bottoms 
are high. 
F. Setting Potential 
The setting potential in this area of the Rappahannock 
is very low. From 1960 to 1975 there has been an average of 
4 spat per bushel of bottom cultch at the end of the setting 
season; the range was Oto 15. This setting rate is insufficient 
to maintain anything but a very low level of commercial pro-
duction. 
G. Soft Clams (Mya arenaria) 
No surveys have been made in this zone for soft 
clams. However, soft clams seldom occur in soft mud which 
is the predominant bottom type in this area. Therefore, if 
soft clams occur in this zone, they would be found on the 
743.6 acres of bottom with shell. 
The Rappahannock River is located toward the 
southern limit of the range of this species. During certain 
years populations of commercial-size may develop in the 
scattered sections of the river. On the average, however, 
the area does not support substantial populations. 
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Table 2, Continued 
H. The Brackish Water Clam (Rangia cuneata) 
This area supports limited numbers of the brackish 
water clam. Their possible harvest (on mud bottoms) would 
be compatible with the oyster industry. 
I. Best Use of Area 
Because of the low setting rates and the absence 
of diseases and predators the best use of the limited areas 
of rock or shell bottom (744 acres) would be for growing 
planted seed oysters. This seed could be seed susceptible 
to MSX (James River seed) or hatchery-raised seed. 
In relation to hatchery seed, it is now possible 
to raise millions of oysters annually to 1/2 to 3/4 in. 
(13-19 mm) in a hatchery. Moreover, VIMS and other laboratories 
have developed oysters which are genetically resistant to 
MSX and which have desirable growth characteristics. Studies 
at VIMS demonstrated survival rates of hatchery seed of 50% 
after 2 years of growth in low salinity regions. Large 
scale pilot programs are needed to evaluate possible mortalities 
in high salinity regions where blue crabs or drills may kill 
developing spat. 
About 74% of the Baylor bottoms in this area are 
unsuitable for growing seed oysters to maturity in their 
present state due to the occurrence of soft mud. Some of 
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these bottoms could be made productive, but extensive 
shelling would be required. 
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Table 3 
A Description of Baylor Bottoms in the Rappahannock River. 
Morattico Bar to Weeks Creek 
8223 Acres or 9.69 Square Miles. 
A. Type of Bottom and Area 
Extent Percent of 
Bottom TypE:_ Acres 
Hard Oyster Rock 1,012.8 
Shelly Bottom and Sand 483.4 
Shelly Bottom and Mud 1,609.8 
Buried Shell 202.0 
Sand 445.7 
Soft Mud or Deep Channel 4,469.31 
TOTAL 8,223.0 
B. Percentage Baylor Bottoms Less Than 18' Deep 
Less than 18' 
More than 18' 
C. Analysis of Potential 
5,575.3 
2,647.6 
Bottoms Less Than 18' (5,575.3 Acres) 
Acres 
High 
Moderate to High 
Low 
1,012.8 
2,295.2 
2,267.3 
Total 
12.3 
5.9 
19.6 
2.5 
5.4 
54.4 
67.8 
% Total 
18.2 
41. 2 
40.7 
Bottom Deeper Than 18' (2,647.6 Acres) 
High 
Moderate to High 
Low 
Acres 
0.0 
38.0 
2,609.6 
% Total 
0.0 
1. 4 
98.6 
1 An estimated 10% of this Baylor bottom exceeds 30' with 
maximum depths of over 60'. In this area is located 38 
acres of mud-shell bottom. 
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D. Hydrography and Growth 
Salinities in this area average from 10 to 11°/oo 
in spring and 14 to 16°/oo in fall. During Tropical Storm 
Agnes in 1972, oysters in this region suffered only low 
mortalities. Generally 2 to 3 years are required for James 
River seed to reach marketable size. 
E. Diseases and Predators 
The oyster pathogen MSX may be found each year in 
this area in a few oysters. However, during most years it 
causes no significant mortality in native or in transplanted 
stocks. During exceptional years of high salinity limited 
mortalities (10-20% a year) occur; generally they are not 
serious enough to make oyster culture in this zone impractical. 
Perkinsus marinum or Dermo also occurs in 
this zone in occasional oysters during exceptional years. 
However, seldom if ever has it caused significant mortalities. 
Blue crabs are generally scarce in this zone. 
Oyster drills do not occur in this zone. 
Cow-nosed rays have caused extensive mortalities 
in shallow waters on leased bottoms, but no mortalities on 
public bottoms in deeper water have been reported. The 
problem, however, should be investigated. 
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F. Setting Potential. 
The setting potential of this area is low. From 
1960 to 1975 on Morattico Bar it averaged 10 spat per bushel 
on bottom cultch with a range from Oto 53. Moreover, in 
this 15 year period, annual spatfall has been above 10 spat 
per bushel only three times. This range and intensity in 
this zone indicates that natural populations of oysters are 
maintained by exceptional years of high set. Native populations, 
if fished commercially to any degree, will on the average 
be low. 
G. Soft Clams (Mya arenaria) 
Soft clams were observed in commercial quantities 
in this zone in 1967 and 1968 on Baylor bottoms on the inner 
edge of Morattico Bar. No other commercial concentrations 
were observed. However, the 2093.2 acres of bottom classed 
as shell-sand or shell-mud at depths less than 18 ft are 
potentially capable of supporting populations of soft clams. 
It is entirely possible that scattered populations now exist 
in these locations. It is suggested, however, that the best 
use of these bottoms is for oyster culture, since soft 
clams are transitory and their harvest would disrupt or 
"break" the crust of shell which now supports oysters. 
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H. The Brackish Water Clam (Rangia cuneata) 
Only scattered populations exist along the margin 
of the shore and in some of the tributary creeks. Therefore, 
this area has little, if any, potential for this species. 
I. Best Use of Area 
Since the annual set is low in this area, shells 
planted in this section of the Rappahannock would seldom 
obtain a set of commercial size. Therefore, the best use 
of this zone would be as a growing area for planted seed. 
About 1,013 acres would be available with no modification. 
An additional 2,093 acres of shell-mud or shell-sand bottom 
are suitable, but shelling (up to 5,000 bu/acre) might be 
required in some locations prior to planting seed. 
About 4,915 acres (59.8%) in this zone are classed 
as unproductive because of bottom type or depth. Some areas 
(up to 1,812 acres) at depths less than 18 ft could be used 
to grow planted seed, but extensive shelling (up to 10,000 
to 15,000 bu/acre) might be required prior to planting. 
The type of seed planted in this area might be 
stocks susceptible to MSX such as James River seed. However, 
hatchery-raised seed with desirable growth characteristics 
would survive well in this area (Table 2). 
Since diseases and predators exert little influence 
in this area, its potential as a growing area is rated as high. 
- 30 -
Table 4 
A Description of Baylor Bottoms in the Rappahannock River. 
Weeks Creek to Towles Point 
10,811 Acres or 12.74 Square Miles 
A. Type of Bottom and Area 
Extent Percent of 
Bottom Type Acres 
Hard Oyster Rock 946.7 
Shelly Bottom and Sand 557.2 
Shelly Bottom and Mud 1,283.5 
Buried Shell 120.6 
Sand 511. 01 
Soft Mud or Deep Channel 7,392.0 
TOTAL 10,811.0 
B. Percentage Baylor Bottoms Less Than 18' Deep 
Less than 18' 
More than 18' 
C. Analysis of Potential 
4,556.9 
1 6,254.2 
Bottoms Less Than 18' (4,556.9 Acres) 
High 
Moderate to High 
Low 
Acres 
869.7 
1,644.3 
2,042.9 
Total 
8.8 
5.2 
11. 9 
1.1 
4.7 
68.4 
42.2 
% Total 
19.1 
36.1 
44.8 
Bottoms Deeper Than 18' (6,254.2 Acres) 2 
High 
Moderate to High 
Low 
Acres 
77.0 
317.0 
5,860.2 
% Total 
1. 2 
5.1 
93.7 
1 An estimated 30% of this Baylor bottom is over 35 ft deep; 
some is 55 ft or deeper. 
2 Most of this high or moderately productive rock is from 18 
to 2 4 ft ( 5 . 5- 7 . 3 m) . 
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D. Hydrography and Growth 
The mean annual spring salinity in this region 
ranges from 11 to 12°/oo; fall salinities range from 16 to 
17°/oo. There is no danger of fresh water mortality in this 
area. Growth of oysters is good; James River seed may reach 
market size in 2 or 3 years. 
E. Diseases and Predators 
This section is almost identical to the Morattico 
to Weeks Creek area in respect to diseases and predators. 
In exceptional years, however, MSX may cause minor mortalities 
(10-20%) in the lower third of this zone. With the preceding 
exception, survival of oysters is good. 
There has been no report of significant mortalities 
of oysters due to cow-nosed rays on public bottoms in this 
zone, but this problem needs investigating. 
F. Setting Potential 
The setting potential for this zone is only fair. 
Since 1960 it has averaged from 24 to 34 spat per bushel of 
bottom cultch with a range from Oto 254. In only two 
years out of 15 did the annual count average over 50 which 
is considered minimal for the maintenance of the productive 
natural bar. The years when counts were high (over 50) 
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provided a fair set and a later supply of market oysters. 
However, the scarcity of the set in the intervening years 
is not sufficient to maintain high levels of commercial 
production. 
G. Soft Clams (Mya arenaria) 
Salinity conditions and bottom type in this section 
are satisfactory for this species,and it is likely that depths 
less than 18 ft, with a shelly substrate (2,908 acres), support 
scattered commercial populations. 
It would be unwise, however, to encourage harvest 
of soft clams in this section due to its high potential as 
an oyster growing area and to the fact that soft clam 
populations are usually transitory. 
H. The Brackish Water Clam (Rangia cuneata) 
There are only scattered Rangia clams in this area. 
I. Best Use of Area 
Since the annual spatfall in this area is rated 
only fair, planted shells would seldom receive a set of 
commercial value. Therefore, the best use of the area would 
be as a "grow out" area for planted seed. About 947 acres 
of hard rock are available where no modification would be 
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needed prior to planting seed. An additional 1,841 acres of 
shell-mud or shell-sand bottoms also are available, but some 
shelling (up to 5,000 bu/acre) might be needed in some locations 
prior to planting seed. 
About 7,903 acres (73%) of the Baylor bottom in this 
section of the Rappahannock are classed as unproductive be-
cause of bottom type (mud-sand) or depth. A limited amount 
of this total (up to 2,043 acres) at depths less than 18 ft 
might be used to grow seed to maturity, but extensive shelling 
(up to 10,000 to 15,000 bu/acre) would be required prior to 
planting seed. 
The type of seed planted in this section could be 
James River stocks susceptible to MSX. However, seed grown 
in MSX areas with resistance to the pathogen1 could be 
used also. This would minimize losses due to MSX during the 
exceptional years (high salinity). Also hatchery-raised 
seed with desirable growth or disease-resistance characteristics 
might be raised in this zone due to the scarcity of predators 
(Table 2) . 
1 See Table 5 for a discussion on resistance of seed to MSX. 
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Table 5 
A Description of Baylor Bottoms in the Rappahannock River. 
A. Type of 
Towles Point to Mosquito Creek 
12,890.2 Acres or 15.19 Square Miles. 
Bottom and Area 
Extent Percent of 
Bottom Type Acres 
Hard Oyster Rock 557.3 
Shelly Bottom and Sand 636.1 
Shelly Bottom and Mud 1,108.1 
Buried Shell 5.1 
Sand 1,541.8 
Soft Mud or Deep Channel 9,041.8 
TOTAL 12,890.2 
B. Percentage Baylor Bottoms Less Than 18' Deep 
Less than 18' 
More than 18' 
c. Analysis of Potential 
5,532.9 
7,357.31 
Bottoms Less Than 18' (5,532.9 Acres) 
High 
Moderate to High 
Low 
Acres 
489.3 
1,326.3 
3,717.3 
Total 
4.3 
4.9 
8.6 
0.1 
12.0 
70.1 
42.9 
% Total 
8.8 
24.0 
67.2 
Bottoms Deeper Than 18' (7,357.3 Acres) 2 
High 
Moderate to High 
Low 
Acres 
68.0 
423.0 
6,866.3 
% Total 
0.9 
5.7 
93.3 
1 An estimated 53% of this bottom is over 30 ft deep or is 
soft mud or sand and is unsuited for oyster culture. 
2 The high or moderately productive bottoms occur from 18 to 
24 ft. 
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D. Hydrography and Growth 
Mean spring salinities in this zone range from 
about 12 to 13°/oo; in fall they range from 17 to 19°/oo. 
Because of this range, growth rates of oysters are good, and 
it takes about 2 to 3 years for James River seed to reach 
market size. 
Oxygen deficiences often occur in late summer 
in this zone at depths more than 30 ft. Values below about 
0.8 ppm may kill oyster larvae and spat. Values below about 
0.5 ppm over a period of weeks will kill adult oysters. 
E. Diseases and Predators 
The lower part of this area is classed as Type II 
for MSX. That is, if James River seed is planted in this 
zone, annual losses from this disease could range up to 20% 
with an occasional atypical year where losses could reach 
50 to 60%. Because of this aspect few lease holders since 
1960 have taken the risk of planting James River seed in 
the area. Planting such seed on public bottoms would be 
.an equal risk. 
There is, however, another aspect of the MSX 
mortality pattern in this zone. Our observations, and reports 
by many others, indicate that oysters setting in an area where 
MSX is active often grow to maturity with very low mortality 
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rates. This aspect has been especially evident since 1972 
on shell plants in Mobjack Bay, off the Poquoson River, and 
in the lower James River. In these regions there are 
now substantial quantities of marketable oysters which have 
originated from shell plants. 
Because of the aspects just discussed, the potential 
for this zone in the Rappahannock is not for growing planted 
seed oysters originating from the James or a similar low 
salinity (non-MSX) area. The potential is as a "grow out" 
area for spat developing on planted shell, or for spat 
transplanted from an area where MSX is active. 
Another potential for this area is to grow hatchery-
reared MSX-resistant oysters1 which have been developed by 
VIMS and others (Table 2). 
Dermo may kill developing oysters in this section 
since fall salinities may average slightly over 15°/oo. 
In general, however, annual mortalities may be expected to 
be less than 10% except in atypical years when salinities 
are above average, temperatures are high, infected oysters 
are present, and oysters are thickly planted. Dermo 
seldom occurs river-wide, and mortalities may be reduced 
by proper management practices. It is noted that losses 
in this zone due to Dermo would (prior to 1960) be 
1 Prior to large scale plantings in this section, pilot 
studies are needed to evaluate possible mortalities due 
to blue crabs and other predators. 
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less than those experienced by growers on Hampton Bar in 
the lower James. This latter area was considered (at that 
time) one of the better growing areas in Virginia. 
The oyster drill Urosalpinx was abundant in this 
zone on the north side below Towles Point prior to 1972 in 
sufficient numbers to kill most newly set spat. On the south 
side it caused only minimal damages. In 1972 drill populations 
were reduced to very low levels by the flood waters associated 
with Tropical Storm Agnes. After this there was a much higher 
survival rate of spat, and as a result, populations of market-
able oysters increased. It is only a question of time (possibly 
3 to 4 years) before drill populations return to their former 
levels. With their return, mortality rates on the north shore 
will be high. In all probability, along the south shore, 
they will be low. 
The blue crab is moderately abundant in this area 
and, as will be discussed later, could kill recently planted 
thin-shelled hatchery-reared seed. 
F. Setting Potential 
Since 1960, number of spat per bushel of bottom 
cultch on Drumming Ground, off the mouth of the Corrotoman 
River, varied annually from Oto 227; five year averages 
varied from 27 to 149. Scattered data since 1968 indicate 
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values as high as 500 spat per bushel in other parts of 
this zone. 
The preceding values are sufficient to classify 
this zone as having a fair to good potential as one where 
shells may be planted to receive a set. In all probability 
the annual set will not be high enough to provide a harvest-
able crop of seed oysters. In many years, however, it will 
provide a marketable catch of mature oysters 3 to 4 years 
after the shells are planted. The preceding evaluation of 
this area as a "grow out" area for spat originating on 
planted shells may have to be modified if drills become 
more abundant. 
G. The Soft Clam (Mya arenaria) 
This area has in the past (1968) supported commercial 
quantities of soft clams off Parrots Island. The probability 
of their occurrence in this area today is fair to good. How-
ever, as noted previously, soft clams often occur on bottoms 
containing shell, and the best use of this type of bottom is 
for oyster culture due to the unpredictability of the soft 
clam crop. 
This part of the Rappahannock contains 1542 acres 
of bottom classed as sand. If populations of soft clams 
develop there, they could be harvested without damage to 
oyster bottoms. 
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H. The Brackish Water Clam (Rangia cuneata) 
The brackish water clam Rangia does not occur in 
this part of the Rappahannock. 
I. Best Use of Area 
This zone might have several uses: 1) As a "grow 
out" area for spat developing on planted shell; 2) As an 
area for growing hatchery-raised MSX-resistant seed; or 
3) For planting seed oysters raised in an MSX area. 
If hatchery reared seed is planted, then it should 
be large enough (3/4 in. or larger) to resist damage by 
blue crabs. 
In respect to growing seed, there are 557 acres 
available which can be used without modification and an 
additional 1744 acres of sand-shell or mud-shell bottoms 
which could be used with minimal modification. 
As will be discussed in Table 7, the Corrotoman 
River is in anMSX area and has moderate setting rates. It 
is recommended that seed from the Corrotoman be planted in 
this zone whenever possible. 
About 10,584 acres (82%) of the bottom in this 
zone are classed as unproductive due to depth or bottom type. 
Less than 10% could be made productive by planting extensive 
volumes of shell. 
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Depths greater than 30 ft should never be used 
for oyster culture in this region due to the probability 
that low dissolved oxygen values will kill developing 
oysters. 
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Table 6 
A Description of Baylor Bottoms in the Rappahannock River. 
Mosquito Creek to the Mouth of the River 
7739.2 Acres or 9.12 Square Miles 
A. Type of Bottom and Area 
Extent Percent of 
Bottom Type Acres Total 
Hard Oyster Rock 130.1 1. 7 
Shelly Bottom and Sand 79.6 1. 0 
Shelly Bottom and Mud 382.4 4.9 
Buried Shell 0.0 0.0 
Sand 1,673.8 21. 6 
Soft Mud or Channel Area 5,473.3 70.7 
TOTAL 7,739.2 
B. Percentage Baylor Bottoms Less Than 18' Deep 
Less than 18' 1,680.2 21. 7 
More than 18 11 6,059.0 
c. Analysis of Potential 
Bottoms Less Than 18' (1,680.2 Acres) 
Acres % Total 
High 26.1 1. 6 
Moderate to High 144.0 8.5 
Low 1,510.1 89.9 
Bottoms More Than 18' (6,059.0 Acres) 1 
Acres % Total 
High 104.0 1. 7 
Moderate to High 318.0 5.2 
Low 5,637.0 93.0 
1 An estimated 50% of this bottom is over 30 ft with depths 
ranging to 68 ft. The high or moderately productive bottoms 
range from 18 to 24 ft deep. 
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D. Hydrography and Growth 
Mean annual spring salinities in this zone range 
from 13 to 14°/oo; mean fall salinities range from 19 to 
20°/oo. Because of this salinity range, growth of oysters 
is good. 
E. Disease and Predators 
The prevalence and mortality patterns for MSX 
and Dermo in this zone are about the same as in the preceding 
zone (from Towles Point to Mosquito Creek). 
F. Setting Potential 
The setting potential of this area has not been 
studied in detail. Available data from shellstrings indicate 
that it is about the same as that outlined for the preceding 
zone. 
G. Soft Clams (Mya arenaria) 
This area has in the past (1968) supported commercial 
quantities of soft clams on the north shore. The probability 
of their occurrence in this area today is fair to good. How-
ever, as noted previously, soft clams often occur on bottoms 
containing shell. The best use of this type of bottom, 
however, is for oyster culture due to the unpredictability 
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of the soft clam crop. This part of the Rappahannock contains 
1673.8 acres of bottom classed as sand. If populations of 
soft clams develop there, they could be harvested without 
damage to oyster bottoms. 
H. The Brackish Water Clam (Rangia cuneata) 
The brackish water clam Rangia does not occur in 
this part of the Rappahannock. 
I. Best Use of Area 
About 7,147 acres or 92% of this area is classed 
as unproductive due to its depth or bottom type. It contains 
large areas of sand which may shift and bury oysters grown 
there. 
The 592.1 acres of bottom consisting of hard rock 
or shelly bottom could be used as outlined for the zone 
immediately upriver. That is, as "grow out" area for a set 
originating on planted shell, growing MSX-resistant seed 
raised in a hatchery, or growing seed oysters to maturity 
which set in an MSX region ( Tables 2 and 5) . 
Much of the bottom is over 30 ft. Below this depth, 
oxygen deficiencies often develop in late summer, which, if 
low enough, will kill larvae and adult oysters. 
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Table 7 
A Description of Baylor Bottoms in the Rappahannock River. 
The Corrotoman River 
1561.4 Acres or 1.84 Square Miles 
A. Type of Bottom and Area 
Extent Percent of 
Bottom Type Acres 
Hard Oyster Rock 30.0 
Shelly Bottom and Sand 127.4 
Shelly Bottom and Mud 56.0 
Buried Shell 5.1 
Sand 34.5 
Soft Mud or Channel 1,308.4 
TOTAL 1,561.4 
B. Percentage Baylor Bottoms Less Than 18' Deep 
Less than 18' 
More than 18' 
C. Analysis of Potential 
1,257.41 
304.0 
Bottoms Less Than 18' (1257.4 Acres) 
High 
Moderate to High 
Low 
Acres 
30.0 
188.5 
1,038.9 
Bottoms More Than 18' (304 Acres)l 
Acres 
High 
Moderate to High 
Low 
1 Estimated from chart. 
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0.0 
0.0 
304.0 
Total 
1. 9 
8.2 
3.6 
0.3 
2.2 
83.8 
80.5 
% Total 
2.4 
15.0 
82.6 
% Total 
0.0 
0.0 
100.0 
Table 7, Continued 
D. Hydrography and Growth 
Mean annual spring salinities in this zone range 
from 13 to 14°/oo; mean fall salinities range from 19 to 
20°/oo. Because of this salinity range, growth of oysters 
is good. 
E. Disease and Predators 
The prevalence and mortality patterns for MSX 
and Dermo in this zone are about the same as in the preceding 
zone (from Towles Point to Mosquito Creek). Predators are 
also similar. 
F. Setting Potential 
The setting potential of the Corrotoman is moderate. 
From 1960 to 1975 annual spatfall per bushel of bottom cultch 
has (for 5 locations along the length of the system) ranged 
from Oto 1132; five year averages (for the 5 stations) have 
ranged from 26 to 278. The average count for all stations 
for all years was 136 spat per bushel. The preceding level 
of spatfall is sufficient to classify the area as a seed 
area. 
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G. Soft Clams (Mya arenaria) 
No surveys have been made, but probably they exist 
in scattered concentrations in the area. 
H. The Brackish Water Clam (Rangia cuneata) 
This species,if it occurs in the Corrotoman, is 
very rare. 
I. Best Use of Area 
About 86% of the Corrotoman is classed as unpro-
ductive. Much of this barren bottom is soft mud in less 
than 18 ft. 
The best use of the 213.4 acres of shelly bottom 
and hard rock would be to raise seed from planted shells. 
Seed raised in this area should have some resistance to 
MSX and would be ideal for planting in the mid or lower 
Rappahannock. 
Since the setting potential of the area is moderate 
much of the 1308.4 acres of mud bottom in shallow water could 
be shelled to obtain a set. 
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Bottom Type 
Oyster Rock 
Shelly Sand 
Shelly .Mud 
Buried Shell 
Sand 
rrable 8 
A Summary of Acreages of Bottom 
in the Rappahannock River.l 
Acres 
2,758.8 
1,847.4 
4,895.6 
Soft Mud or Channel 
356.5 
4,205.5 
28,628.5 
Total Acres 42,692.3 
1nata are taken from Tables 2-7. 
Bottom Type 
Oyster Rock 
Shelly Sand 
Shelly Mud 
Buried Shell 
Sand 
Table 9 
A S~mmary of Acreages ~f Bottom 
in the Corrotoman River. 
Acres 
30.0 
127.4 
56.0 
5.1 
34.5 
Soft Mud or Channel 1,308.4 
Total Acres 1,561.4 
lnata are taken from Tables 2-7. 
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% Total 
% 
6.5 
4.3 
11. 5 
0.7 
9.9 
67.1 
Total 
1. 9 
8.2 
3.6 
0.3 
2.2 
83.8 
(continued from Page 21) 
moderate to high potential for oyster culture. An estimated 
34,538 acres in the Rappahannock River or 78% of the total is 
unproductive now and has a low potential for future production 
due to a combination of factors involving bottom type, hydro-
graphy, and excessive depth. 
In the Corrotoman River, there are 213 acres (0.25 
mi2) suitable for oyster culture with little or no modification. 
Since this area is classed as a seed area and has a high 
potential value, it may be economically feasible to utilize 
some of the mud bottoms by shelling. 
An estimate is not made of the standing crop in 
the Rappahannock River using data presented in Tables 2-7. 
The patent tong study was not specially designed to show 
standing crop; its primary purpose was to confirm bottom type 
as shown by the probe and the sonic gear. An accurate 
definition of standing crop would demand many more samples. 
The data suggest, however, that many acres of Baylor bottom 
are depleted, but that harvestable acres exist on bottoms 
classed as oyster rock, shell-mud and shell-sand. 
DISCUSSION AND SUMMARY 
In the Rappahannock and Corrotoman rivers, there are 
9,715 acres of oyster rock, shell-mud and shell-sand bottoms 
which could be made moderately or highly productive if the 
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correct cultural techniques were utilized. The fact that 
they are not producing to their capacity is suggested by 
the following. 
From 1974 to 1977 the Rappahannock River had an 
average annual production of market oysters of 138,104 
bushels2. This average is low compared to the theoretical 
capacity of the system based on acres of suitable bottom. 
For example, growers often plant 1000 bushels of seed oysters 
per acre and 2 to 4 years later harvest one bushel of market 
oysters for every bushel of seed planted. If we assume it 
takes 3 years for oysters to reach market size we might assume 
that one acre will (on a sustained basis) yield 300 bushels 
annually. If 2/3 of the 9,715 acres surveyed will produce 
oysters, we may speculate that annual production might be 
1,944,000 bushels (6,480 acres X 300 bu). This volume is 
larger than that presently being produced. 
Most of the productive or potentially productive 
oyster bottoms in the Rappahannock River are contiguous 
and in blocks whose size would make large scale mariculture 
practical. 
Levels of setting in the Rappahannock above Towles 
Point are insufficient, on the average, for a dependable 
large scale natural production. In this zone, however, diseases 
2 Data from the VMRC. During this period the VMRC planted 
67,900 bushels of seed in the lower Rappahannock. This 
seed contributed to the harvest. 
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and predators are lacking or of minor significance. There-
fore, the best use of this area is for planting seed oysters. 
Below Towles Point, Dermo, MSX, oyster drills, and blue 
crabs may cause problems. Levels of setting are, however, 
sufficient to yield crops of oysters. Therefore, this section 
should be utilized to grow MSX-resistant seed, or as a grow 
out area for spat originating on planted shell. 
The Corrotoman should be used as a seed area since 
oysters raised there may be resistant to MSX. It is recommended, 
however, that the resistance of this seed be further evaluated 
in a pilot program prior to large scale plantings in the 
lower river. 
In conclusion, the Baylor bottoms in the Rappahannock 
are producing far less than their potential. Their future 
productivity will depend largely on how the system is managed 
and the annual subsidy directed by management agencies toward 
mariculture or to changes in management which will allow 
private interests to farm part of the potentially productive 
bottoms. 
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Section 2. 
The Baylor Bottoms in the 
Great Wicomico River. 
INTRODUCTION 
The Great Wicomico River (Figure 1) has in the last 
10 to 15 years been productive of seed and market·oysters. It 
has a land drainage area of 70.6 square miles (182.8 km2 ) which 
results in relatively little freshwater inflow to the system 
(Hyer and Jacobson, 1976). 
Cockrell Creek is a tributary of the Great Wicomico 
River. This area and often the lower strata of the Great 
Wicomico River often develop an oxygen difficiency in late 
summer (Haven, et al, 1978). 
METHODS 
The methods used to delineate and classify bottoms in 
the Great Wicomico River are discussed in the foreword and in 
the Methods section for the Rappahannock River. 
This study was conducted during 197&. 
The various divisions of the Great Wicomico River as 
well as numerous locations discussed in the following sections 
are shown as a series of charts at the end of Volume II. 
In this estuary and for the Piankatank River which 
follows, patent tong data were obtained from an extensive study 
of these two systems made two and three years prior to this study 
(Loesch, Haven and Whitcomb, 1975). 
In format it differs from that of the Rappahannock just 
presented in that oyster volume is used to calculate percent total 
of solids in each grab. Subsequent presentations do not utilize 
oyster volume. 
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RESULTS 
A Comparison of Bottom Type as Determined by Probing and 
Sonic Gear with Studies Based on Patent Tong Data 
There was good agreement between the composition 
of the bottom as determined by patent tongs and that defined 
by the probe and sonic gear. Using probes and sonic gear, 
we defined three large areas of oyster rock (Chart 2) in 
the area between Sandy Point and Dammeron Marsh. These rocks 
are from north to south, respectively: Whaley's, Ingram, 
and Marsh West. The substrate on these three areas had 
previously been sampled extensively with patent tongs. The 
patent tong study showed that on the average, 23.1% of each 
grab by volume consisted of a mixture of shell, oysters and 
cinder. Moreover, 56% of the 112 samples collected on these 
rocks contained surface shell (unburied), (Table 10). 
A General Description of Baylor Bottom in the Great Wicomico 
River as Shown by Probihg and Sonic Gear (Charts 1-3) 
A. The Great Wicomico River since 1962 has been 
heavily shelled by the VMRC. It is probable 
that some of the areas shown as rock on our charts 
were formed in part by these activities. 
B. There was difficulty in matching shorelines 
as shown on the original Baylor charts, and 
those on current NOAA charts. The differences 
are noted on the charts. Studies by VIMS in-
dicate that major changes have occurred in shore-
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(continued on Page 56) 
Table 10 
Characteristics of Bottoms Classed as Oyster Rock in 
the Great Wicomico River Based on Patent Tong Samples1 
(each grab covered 16.8 ft2). 
A. Number of samples and oyster density 
(bu/acre); 
B. Composition: 
1. Percent shell, oysters and cinder 
in average bushel; 
2. Percent surface shell in average 
bushel; 
3. Percent of total samples having 
surface shell. 
Marsh West 
A. No. Grabs - 38 
B. Composition substrate: 
1. % shell, oyster & cinder 
2. % surface shell 
3. % samples with surface 
shell 
Ingram 
A. No. Grabs - 36 
B. Composition substrate: 
1. % shell, oysters & cinder 
2. % surface shell 
3. % samples with surface 
shell 
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46.6 bu/acre 
14.2 
3.5 
57.9 
206.8 bu/acre 
23.3 
10.2 
56.0 
Table 10 (Contd.) 
Whaley's West 
A. No. Grabs - 48 
B. Composition substrate: 
1. % shells, oysters & cinder 
2. % surface shell 
3. % samples with surface 
shell 
108.0 bu/acre 
31.9 
7.5 
54.2 
Averages for All Rocks in Great Wicomico 
A. Average oyster density 
B. Composition substrate: 
1. % oysters, shells & cinder 
2. % surface shell 
3. % samples with surface 
shell 
1
nata from Loesch, Haven and Whitcomb, 1975. 
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120.5 bu/acre 
23.1 
7.1 
56.0 
(continued from Page 53) 
line configuration in this system since 1852 
and even since 1968 (Silberhorn, 1975). 
c. Above Rogue Point (Chart l}, areas of oyster 
rock, shell-mud and shell-sand (designated as 
suitable oyster bottom) occupy a relatively 
small part of the designated Baylor bottom. 
They are not always continuous, but, usually 
occur just outside of the 6 ft (1.8 m) MLW contour 
line. Few if any of the shell bottoms extend 
out beyond the 18 ft (5.5 m) depth zone and 
there are large expanses of mud bottom. The 
area occupied by the channel does not exceed 
20 ft (6.1 m). 
D. From Rogue Point to Fleet Point (Chart 2), the 
extensive bottoms containing shell are widely separated 
by stretches of barren sand or mud. The bottoms 
with shell are located just outside the 6 ft 
(1.8m) contour line. Maximum depths in this area 
did not exceed about 22 ft (6.7 m). 
E. Beginning at Fleet Point (Charts 2 and 3) and 
extending out into the Bay and to the south are 
vast areas of sandy bottom with only occasionally 
small areas of shell and sand. A portion of the 
offshore edge of the Baylor bottom to the south-
west of the Great Wicomico Light lies between 
30 and 40 ft (9.1-12.2 m). 
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Total Acreage of Various Types of Bottom in the Great 
Wicomico River 
A. Above Sandy Point (Chart 1), there are about 1,012 
acres of Baylor bottom (1.19 mi 2 ) shown in our 
charts; of this total, 36.0 are rock, 141.6 are 
shell-sand, and 21.5 are shell-mud (total: 199.1 
acres), (Tablell). That is, about 19.7% of the 
Baylor bottom shown can be classed as having a 
high or moderate potential for culture of oysters. 
The remainder of the bottoms were sand or mud. 
B. From Sandy Point to Dammeron Marsh (Chart 2), 
there are about 3,058.3 acres (3.60 mi 2 ) of 
Baylor bottom; of this total, 169.5 are rock, 
100.4 are sand-shell, and 23.9 are mud-shell 
(total: 293.8 acres or 0.35 mi2), (Table 12). 
That is, about 9.6% of the Baylor bottom in this 
area can be classed as having a high to moderate 
potential for culture of oysters. 
About 93.8% of the Baylor bottoms in this 
zone are at depths less than 18 ft (5.5 m). 
That is, depth per se is not the reason why most 
of these bottoms are classed as having a low 
potential; the reason is the predominance of 
sand or soft mud bottoms (2,764.5 acres or 3~26 m2). 
C. From Fleet Point and Dammeron Marsh to the east 
outside the mouth of the river (Chart 2), there 
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(Continued on Page 60) 
Table 11 
A Description of Baylor Bottoms in the Great Wicomico River. 
(Chart 1) 
Great Wicomico River above Sandy Point 
1,012.3 Acres or 1.19 Square Nautical Miles 
A. Type of Bottom and Area 
Bottom Type 
Hard Oyster Rock 
Shelly Bottom and Sand 
Shelly Bottom and Mud 
Sand 
Soft Mud 
TOTAL 
Extent 
(Acres) 
36.0 
141. 6 
21. 5 
86.9 
726.3 
1,012.3 
B. Percentage Baylor Bottoms Less Than 18' Deep 
Less than 18' 
More than 18' 
c. Analysis of Potential 
752.9 
259.4 
Bottoms Less Than 18' (752.9 Acres) 
Acres 
High 
Moderate 
Low 
33.5 
152.l 
567.3 
Bottoms Deeper Than 18' (259.4 Acres) 
Acres 
High 
Moderate 
Low 
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2.5 
11. 0 
245.9 
Percent of 
Total 
3.6 
14.0 
2.1 
8.6 
71. 7 
74.4 
% Total 
4.4 
20.2 
75.4 
% Total 
1. 0 
4.2 
94.8 
Table 12 
A Description of Baylor Bottoms in the Great Wicomico River. 
(Chart 2) 
From East of the Great Wicomico Light to Sandy Point 
5,978.8 Acres or 7.04 Square Nautical Miles 
A. Type of Bottom and Area 
Bottom Type 
Hard Oyster Rock 
Shelly Bottom and Sand 
Shelly Bottom and Mud 
Sand 
Soft Mud 
TOTALS 
River1 
Extent Percent 
(Acres) of Total 
169.5 5.5 
100.4 3.3 
23.9 0.8 
765.4 25.0 
1,999.1 65.4 
3,058.3 
B. Percentage of Baylor Bottoms Less Than 18' Deep 
Less than 18' 
More than 18' 
C. Analysis of Potential 
Bottoms Less Than 18' 
Note: 
High 
Moderate 
Low 
Bottoms Deeper Than 18' 
High 
Moderate 
Low 
2,868.2 
190.1 
93.8 
(2,868.2 Acres) 
Acres % Total 
169.5 
124.3 
2,574.4 
5.9 
4.3 
89.8 
(190.1 Acres) 
Acres % Total 
0.0 
0.0 
190.1 100.0 
Bay 
Extent Percent 
(Acres) of Total 
0.0 
3.8 
0.0 
1,310.6 
1,606.1 
2,920.5 
1,717.8 
1,202.7 
0.1 
44.9 
55.0 
58.8 
(1,717.8 Acres) 
Acres % Total 
0.0 
3.0 
1,714.8 
0.2 
99.8 
(1,202.7 Acres) 
Acres % Total 
0.0 
0.8 
1,201.9 
0.1 
99.9 
1 The mouth of the river was defined by a line from Dammeron 
"0" to the Great Wicomico Light to Fleet's Point. 
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(Continued from Page 57) 
are about 2,920.5 acres (3.44 mi 2 } of Baylor bottom; 
of this total, over 99% of the area shown has a 
low potential for oyster culture. Some of the 
unsuitable bottom ranges up to 35 ft (10.7 m}, 
but most is sandy bottom at depths less than 
18 ft ( 5 • 5 m} , ( Tab 1 e 12 ) . 
D. Baylor bottoms outside the mouth of the Great 
Wicomico to Dividing Creek (Chart 3), contain 
a few small "lumps" of shelly bottom in the 7,486.3 
acres (8.82 mi 2 }. Our survey in this area may 
have missed several of these small "lumps", but 
their area in the aggregate is certainly small 
and probably less than 100 acres. Most of the 
bottom in this area may be classed as having a 
low potential due to the sand substrate (Table 13). 
Total Acreage of Discrete Areas of Seve~al Tyees of Bottom in 
Various Size Classes Expressed as Percentage of Total 
Above Sandy Point, areas of discrete bottoms classed 
as rock or mud-shell were all 10 acres in extent or smaller; 
a substantial portion were less than five acres in extent. 
Some of the sand-shell areas were slightly larger, but 
over 58% were less than 10 acres. 
The area extending from Sandy Point to the mouth 
of the estuary contains larger discrete areas. Over 93% 
of the rock areas were in units over 10 acres and 42% of the 
(Continued on Page 62) 
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Table 13 
A Description of Baylor Bottoms South of the Great Wicomico River. 
(Chart 3) 
Dammeron Marsh to Dividing Creek 
7,486.3 Acres or 8.82 Square Nautical Miles 
A. Type of Bottom and Area 
Bottom Type 
Hard Oyster Rock 
Shelly Bottom and Sand 
Shelly Bottom and Mud 
Sand 
Soft Mud 
TOTAL 
Extent 
(Acres) 
0.0 
25.3 
0.0 
6,243.0 
1,218.0 
7,486.3 
B. Percentage Baylor Bottoms Less Than 18' Deep 
c. 
Less than 18' 
More than 18' 
Analysis of Potential 
Bottoms Less 
High 
Moderate 
Low 
Than 18' 
Bottoms Deeper Than 18' 
High 
Moderate 
Low 
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5,166.1 
2,320.2 
(5,166.1 Acres) 
Acres 
0.0 
18.9 
5,147.2 
(2,320.2 Acres) 
Acres 
0.0 
6.4 
2,313.8 
Percent of 
Total 
% 
% 
0.3 
83.4 
16.3 
69.0 
Total 
0.4 
99.6 
Total 
0.3 
99.7 
(Continued from Page 60) 
mud-shell bottoms were in units over 10 acres. Seventy-one 
percent of the sand-shell bottoms were in plots larger than 
10 acres. 
The area outside the Great Wicomico in the Chesapeake 
Bay has relatively little shelly bottom; all were in discrete 
areas of 10 acres or less (Table 14). 
Summary - Total Acres Having a High to Moderate Potential 
for Oyster Culture in the Great Wicomico River 
In the river, exclusive of the Bay, there are 
492.9 acres (0.58 mi 2 ) of bottom having a high to moderate 
potential; 3,577.7 acres (4.21 mi 2 ) have a low potential 
since they have sand or mud bottoms (Table 15). 
In the Chesapeake Bay and to the south of the 
entrance to the Great Wicomico River, there is a large 
area of Baylor bottom classed as having a low potential 
due to bottom type, and excessive depths. In this area, 
we found only 29.1 acres classed as having a moderate 
potential which is only 0.3% of the total area. Possibly 
our survey technique missed several "lumps" in this 10,406.8 
acre (12.26 mi 2 ) area, but according to our best information, 
the total area of such "lumps" is probably less than 100 
acres. 
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Table 14 
Total Acreage of Discrete Areas of Several Ty~es of 
Bottom in Various Size Classes Expressed as Percentage 
of Total. 
Size (Acres) 
0.0- 5.0 
5.1- 10.0 
10.1- 20.0 
20.1- 50.0 
50.1-100.0 
> 100.0 
Total (Acres) 
Size (Acres) 
0.0- 5.0 
5.1- 10.0 
10.1- 20.0 
20.1- 50.0 
50.1-100.0 
> 100.0 
Total (Acres) 
Size (Acres) 
o.o- 5.0 
5.1- 10.0 
10.1- 20.0 
20.1- 50.0 
50.1-100.0 
> 100.0 
Total (Acres) 
Rock - 205.5 Acres 
River 
Above 
Sandy Pt. 
East of Gr. 
Wicomico Lt. 
to Sandy Pt. 
Dammeron Marsh 
to 
Dividing Cr. 
Percentages 
----·--------~-------
39.2 
60.8 
36.0 
3.2 
3.3 
10.4 
45.3 
37.8 
169.5 
Mud-Shell - 45.4 Acres 
67.9 
32.1 
21.5 
Sand-Shell 
18.0 
40.2 
20.3 
21.5 
141. 6 
Percentages 
32.6 
25.1 
42.3 
23.9 
- 271.1 Acres 
Percenta9:es 
20.5 
8.4 
24.4 
46.7 
104.2 
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0.0 
0.0 
28.4 
71. 6 
--
25.3 
Table 14 (Contd.) 
Sand - 8,405.9 Acres 
River East of Gr. Darruneron Marsh 
Above Wicomico Lt. to 
Sandy Pt. to Sandy Pt. Dividing Cr. 
Size (Acres) Percentages 
0.0- 5.0 53.2 0.1 
5.1- 10.0 33.1 0.2 
10.1- 20.0 13.7 1. 2 
20.1- 50.0 1. 3 
50.1-100.0 4.8 
> 100.0 92.4 100.0 
Total (Acres) 86.9 2,076.0 6,243.0 
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Table 15 
A Summary of Acreages of Bottom in the Great Wicomico 
River and Neighboring Portions of Chesapeake Bay. 
Great Wicomico River 
Bottom Type Acres 
Oyster Rock 205.5 
Shelly Sand 242.0 
Shelly Mud 45.4 
Sand 852.3 
Soft Mud 2,725.4 
Total (Acres) 4,070.6 
Chesapeake Bay Near the Mouth 
of the Great Wicomico River 
Bottom Type 
Oyster Rock 
Shelly Sand 
Shelly Mud 
Sand 
Soft Mud 
Total (Acres) 
Acres 
0.0 
29.1 
0.0 
7,553.6 
2,824.1 
10,406.8 
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% Total 
5.0 
5.9 
1.1 
21. 0 
67.0 
% Total 
0.3 
72.6 
27.1 
Hydrographic Data and Potential for Oysters 
and Other Molluscan Species 
Hydrography 
Salinities at 10 ft (3 m) at the mouth of this 
system (based on average conditions from 1949 to 1961) 
averaged 13°/oo in spring and 18°/oo in fall (Stroup and 
Lynn, 1963). A more recent study by VIMS shows a salinity 
gradient over the oyster growing area. During the early 
summer of 1974, salinities ranged from 14°/oo at the mouth 
to about 11°/oo in the vicinity of Glebe Point (Hyer and 
Jacobson, 1976). 
In recent years, the Great Wicomico has experienced 
special water quality problems. Levels of dissolved oxygen 
have been excessively low in the bottom waters during summer. 
A recent study by VIMS found the problem most frequent and 
pronounced in Cockrell Creek where dissolved oxygen near the 
bottom was less than one milligram per liter (Hyer and Jacobson, 
1976). 
Studies by the author found levels lower than one 
milligram per liter in the main stem of the Great Wicomico 
during the summers of 1972 through 1975. Additional studies 
by VIMS indicate that levels of dissolved oxygen below 1.0 
milligram per liter may be lethal to oyster larvae. 
- 66 -
Oyster Growth 
Because of the observed range in salinity, growth 
rates of oysters should be average in this entire system. 
Diseases 
This area was listed as Type II for MSX in 1968 
(Andrews, 1968). In the early 1960's, losses due to MSX 
were high in the lower river. At present, however, the 
area is marginal for this disease and from 1962 to 1975 
this estuary produced 172,184 bushels of market oysters and 
1,202,611 bushels of seed (Haven, Hargis and Kendall, 1978). 
_Qyster Drills (Urosalpinx cinerea) 
Since 1972, the oyster drill has not been a problem 
in the Great Wicomico. Most were killed by fresh waters 
associated with Tropical Storm Agnes during that year (Haven, 
et al., 1976). In time drills are expected to return. 
Blue Crab (Callinectes sapidus) 
Blue crabs are numerous in this system and may 
kill some spat. 
Setting Potential 
Available data indicate that the Great Wicomico 
prior to the 1967-68 season had a moderate to heavy set 
each year. This contention is based on shellstring data, 
occasional samples of bottom cultch, and records based 
- 67 -
on seasonal set on bags of shells placed at selected stations 
(Haven, Hargis and Kendall, 1978). 
Beginning sometime in 1971, a decline in setting 
rates occurred. This showed as a drop in production of 
seed landings. Moreover, it was shown as a decline in 
setting rates on seasonal shellstrings. Today, this area 
has a light and sometimes moderate setting record. 
We associate the recent decline in setting to 
low levels of dissolved oxygen in the water during summer 
(Haven, Hargis, and Kendall, 1978). 
Soft Clam (Mya arenaria) 
No surveys for soft clams have been made in this 
river, but it is probable that scattered populations exist. 
The Great Wicomico River is located toward the southern 
limit of the range of this species, and during certain years, 
populations of commercial size may develop. On the average, 
however, populations are not expected to be large. 
Brackish Water Clam (Rangia cuneata) 
This species does not occur in the Great Wicomico 
River. 
Hard Clam (Mercenaria mercenaria) 
This species does not occur above Damme·ron Marsh. 
In the Bay (Chart 3), scattered populations occur, but during 
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most years, salinities are too low for commercial populations 
to become established. That is, recruitment is usually low. 
Best Use of the Area 
The best use of the Great Wicomico River above 
Dammeron Marsh presently is for growing seed oysters to 
maturity. It is relatively free of predators, and during 
recent years, MSX and Der~o have not caused excessive 
mortalities. The major problem in this area is the low 
levels of dissolved oxygen which are present each summer 
which seem to have inhibited setting during recent years. 
If setting rates increase, the area can be used to grow 
seed. 
Adult oysters do not seem to be affected by the 
low levels of dissolved oxygen. On the basis of the absence 
of diseases and predators, the best use of the area at 
present would be to grow non-MSX resistant seed from an 
area like the James River. 
The extensive areas off the mouth of the Great 
Wicomico River, 10,407 acres (12.2 mi 2 ), have a low potential 
for oyster culture. There is a possibility that if shelling 
was undertaken that productive beds might be developed, but 
little is known about the regularity of setting and the 
incidence of predators and diseases in this area. There-
fore, additional culture activities might best be directed 
toward the river rather than toward this extensive area 
of sand and mud. 
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• 
Section 3. 
The Baylor Bottoms in the 
Piankatank River. 
INTRODUCTION 
The Piankatank River (Figure 1) area is considered 
rural, with forests, wetlands or farms occupying most of its 
watershed area 180 square miles or 466 km2 (Chen, et al, 1977). 
Most of this system has been and still is highly productive 
for seed and market oysters. The waters of this system 
are considered to presently be the least modified of all of 
Virginia's oyster growing areas. 
METHODS 
The methods used to delineate and classify bottoms 
are outlined in the Foreword to this volume and under Methods 
section for the Rappahannock River. 
The various divisions of the Piankatank River as 
well as names of locations discussed in the following section 
are shown on the charts in Volume II. 
RESULTS 
A Comparison of Bottom Type as Determined by Probing and 
Sonic Gear with Studies Based on Patent Tong Data 
The following study showed when an area was 
defined as oyster rock or having oysters, cinder or shell 
(using the probe or sonic gear), that the bottom actually 
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contained significant quantities of these substances. 
Using a probe and sonic gear, we defined six areas of 
natural oyster rock. These are located on charts 1 and 
3 as follows: 
A. Three Branches - just east of Gwynn Island 
B. Burton Point - off Burton Point 
C. Capetune - northwest of Burton Point 
D. Palace Bar - west of Iron Point 
E. Island Bar - west of Horse Point 
F. Ginny Point - off Ginny Point 
The substrate on these six areas had been 
extensively studied with patent tongs.4 The average 
of 174 samples showed the substrate contained 24.1% shells, 
cinder, or oysters; the remainder was soft clay or sand; 
69% of all samples contained surface shells or oysters 
(Table 16). 
A General Description of Baylor Bottoms in the Piankatank 
River as Shown by Probing and Sonic Gear (Charts 1-4) 
A. The Piankatank River since 1962 has been 
heavily shelled by the VMRC. It is probable 
that many of the areas designated as oyster 
rock on our charts were formed, in part, by 
these activities. 
(Continued on Page 75) 
4oata from Loesch, Haven and Whitcomb, 1975. 
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Table 16 
Characteristics of Bottoms Classed as Oyster Rock in 
the Piankatank River Based on Patent Tong Samples 1 
(each grab covered 16.8 ft2). 
A. Number of samples and oyster density 
(bu/acre) ; 
B. Composition: 
1. Percent shell, oysters and cinder 
in average bushel; 
2. Percent surface shell in average 
bushel; 
3. Percent of total samples having 
surface shell. 
Three Branches 
A. No. Grabs - 22 29.0 bu/acre 
B. Composition substrate: 
1. % shells, oysters & cinder 3.0 
2. % surface shell 2.9 
3. % samples with surface 
shell 9.1 
Burton Point 
A. No. Grabs - 40 
B. Composition substrate: 
1. % shells, oysters & cinder 
2. % surface shell 
3. % samples with surface 
shell 
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143.5 bu/acre 
26.4 
16.8 
75.0 
Table 16 (Contd.) 
Capetune 
A. No. Grabs - 44 
B. Composition substrate: 
1. % shells, oysters & cinder 
2. % surface shell 
3. % samples with surface 
shell 
Palace Bar 
A. No. Grabs - 48 
B. Composition substrate: 
1. % shells, oysters & cinder 
2. % surface shell 
3. % samples with surface 
shell 
Island Bar 
A. No. Grabs - 6 
B. Composition substrate: 
219.8 bu/acre 
30.1 
14.2 
63.6 
317.9 bu/acre 
37.4 
17.4 
91. 7 
107.0 bu/acre 
1. % shells, oysters & cinder 23.2 
2. % surface shell 4.1 
3. % samples with surface 
shell 100.0 
Ginny Point 
A. No. Grabs - 14 
B. Composition substrate: 
1. % shells, oysters & cinder 
2. % surface shell 
3. % samples with surface 
shell 
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140.2 bu/acre 
24.6 
8.8 
71. 4 
Table 16(Contd.) 
All Rocks in Piankatank 
A. Average oyster density 
B. Composition substrate: 
1. % shells, oysters & cinder 
2. % surface shell 
3. % samples with surface 
shell 
1From Loesch, Haven and Whitcomb, 1975. 
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159.6 bu/acre 
24.1 
10.7 
68.5 
(Continued from Page 71) 
B. Above Bland Point, the areas of mud-shell, sand-
shell and oyster rock (bottoms having a high or 
moderate potential) occupy a relatively small 
percentage of the Baylor bottom. In this section, 
however, they form an almost continuous strip just 
outside the 6 ft (1.8 m) contour. The channel 
area is largely mud (Chart 1). 
C. From Bland Point to Stove Point, areas with shell 
are widely separated by extensive stretches of 
sand or mud. As in the area upriver (B), most 
0£ the bottoms classed as having ahi.gh to moderate 
potential are located just outside the 6 ft (1.8 m) 
contour and extend to 18 ft (5.5 m), (Chart 1). 
D. From Stove Point to the river's entrance on the 
north side (above Stingray Point), there are only 
a few shelly areas; most of the Baylor bottoms in 
this area are sandy (Charts 1 and 2). 
E. From Burton Point through Milford Haven and on to 
Stutts and Whites Creek, there are several large 
areas of oyster rock and widely scattered areas 
of bottom classed as mud-shell and sand-shell 
(Chart 3). 
F. Outside the mouth of the Piankatank and to the 
south, there are large areas of sandy bottom. 
Unlike the area to the south of the Great Wicomico, 
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these sandy areas contain "islands" of shelly 
bottom, some of which are quite large (Chart 4). 
Total Acreage of Various Types of Bottom in the Piankatank 
River 
A. Above Stove Point (Chart 1), there are about 3,530.2 
acres (4.16 mi 2 ) of Baylor bottom; of this total, 
458.2 acres (0.54 mi2) have a high or moderate 
potential for oyster culture. The remainder has 
a low rating due to the large areas of soft mud, 
and the fact that about half of the bottoms are 
over 18 ft (5.5 m) in depth (Table 17). 
B. From Stove Point to the mouth of the river (Cherry 
Point and Stingray Point, Charts 1&2}, there are 
289.7 acres (0.34 mi2) of bottom with shell in the 
4,126.6 acres (4.86 mi 2 ) of Baylor bottom. Most 
of the shelly area is between 6 and 18 ft (1.8-
5.5 m). It is estimated that only about 7.0% of 
the Baylor bottom in this zone has a high or moder-
ate potential for oyster culture (Table 18). 
C. From Cherry Point and Stingray Light to the east 
out into the Bay (Chart 2), there are 8,343.9 
acres (9.83 mi 2 ) of Baylor bottom (Table 18) 
of this total, 208.1 acres (0.24 mi 2 ) are classed 
as having a high to moderate potential for oyster 
culture (Table 18). 
(Continued on Page 79) 
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A. 
B. 
c. 
~rable 17 
A Description of Baylor Bottoms in the 
Piankatank River, Above Stove Point. 
(Chart 1) 
3,530.2 Acres or 4.16 Square Nautical Miles 
Type of Bottom and Area 
Extent Percent 
Bottom Type (Acres) of Total 
Hard Oyster Rock 136.3 3.9 
Shelly Bottom & Sand 287.5 8.1 
Shelly Bottom & Mud 32.9 0.9 
Sand 272.2 7.7 
Soft Mud 2,799.8 79.3 
Buried Shell 1. 5 0.1 
Total 3,530.2 
Percentage Baylor Bottoms Less Than 18' Deep: 
Less than 18' 1,534.9 43.5 
More than 18' 1,995.3 
Analysis of Potential 
Bottoms Less Than 18' (1,534.9 Acres) 
High 126.6 8.2 
.Moderate 227.2 14.8 
Low 1,181.1 77.0 
Bottoms Deeper Than 18' (1,995.3 Acres) 
High 9.7 0.5 
Moderate 93.2 4.7 
Low 1,892.4 94.8 
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Table 18 
A Description of Baylor Bottoms in the Piankatank River 
From Stove Point to Stingray Point and in the Bay. 
(Chart 2) 
12,470.5 Acres or 14.69 Square Nautical Miles 
A. Type of Bottom and Area 
Bottom Type 
Hard Oyster Rock 
Shelly Bottom & Sand 
Shelly Bottom & Mud 
Sand 
Soft Mud 
Buried Shell 
Total 
River1 
Percent 
Extent of Total 
(Acres) for River 
120.1 
148.9 
7.9 
1,257.8 
2,579.1 
12.8 
4,126.6 
2.9 
3.6 
0.2 
30.5 
62.5 
0.3 
B. Percentage Baylor Bottoms Less Than 18' Deep: 
Less than 18' 
More than 18' 
C. Analysis of Potential 
Bottoms Less Than 18': 
High 
Moderate 
Low 
2,773.1 
1,353.5 
67.2 
(2,773.1 Acres) 
101.0 
118.4 
2,553.7 
3.6 
4.3 
92.1 
Bottoms Deeper Than 18': (1,353.5 Acres) 
Notes 
High 
Moderate 
Low 
19.1 
38.4 
1,296.0 
1. 4 
2.8 
95.8 
Extent 
(Acres) 
Bay 
Percent 
of Total 
36.9 
148.9 
16.4 
6,700.0 
1,435.8 
5.9 
8,343.9 
2,033.0 
6,310.9 
for Bay 
0.4 
1. 8 
0.2 
80.3 
17.2 
0.1 
24.4 
(2,033.0 Acres) 
0.0 
23.2 
2,009.8 
1.1 
98.9 
(6,310.9 Acres) 
36.9 
142.1 
6,131.9 
0.6 
2.2 
97.2 
1 The mouth of the river was defined by a line from Point 
Stingray to Point Cherry. 
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(Continued from Page 76) 
D. The Milford Haven area, (Chart 3), about 509.3 
acres (0.6 mi 2 ) of Baylor bottom was surveyed in 
this area. All bottoms in this area are less than 
18 ft (5.Sm). There were 106.2 acres (0.13 mi~) of 
bottom classed as having a high or moderate 
potential for oyster culture (Table 19). 
E. The Chesapeake Bay area to the south of the 
Piankatank River (Chart 4) has an extensive 
area of Baylor bottom, 8,495.5 acres (10 mi 2 ). 
In this Bay area, there are 407.6 acres of shelly 
bottom between 6 and 18 ft (1.8 to 5.5 m), 
(Table 20). One area is large and there are also 
several small "lumps". Most of the bottoms classed 
as having a low potential are sandy or soft mud. 
In this area, there are 2,286.5 acres (2.69 mi2) 
deeper than 18 ft (5.5 m), (Table 20). 
Total Acreage of Discrete Areas of Several Types of Bottom 
in Various Size Classes Expressed as Percenta~e of Total -
Table 21 shows the percent of discrete areas of 
various types of bottom (Charts 1-4) in the Piankatank 
River. The following aspects seem apparent: 
A. In the river, the rocks were extensive. With 
the exception of the Milford Haven area, over 
half the total rock acreage was composed of units 
larger than 10 acres. In Milford Haven, the 
(Continue on Page 84) 
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Table 19 
A Description of Baylor Bottoms in the 
Piankatank River, Milford Haven. 
(Chart 3) 
509.3 Acres or 0.60 Square Nautical Miles 
A. Type of Bottom and Area 
Bottom Type 
Hard Oyster Rock 
Shelly Bottom & Sand 
Shelly Bottom & Mud 
Sand 
Soft Mud 
Buried Shell 
Total 
Extent 
(Acres) 
13.3 
12.5 
79.9 
69.2 
333.9 
0.5 
509.3 
Percent 
of Total 
2.6 
2.4 
15.7 
13.6 
65.6 
0.1 
B. Percentage of Baylor Bottoms Less Than 18' Deep: 
Less than 18' 
More than 18' 
C. Analysis of Potential 
509.3 
0.0 
Bottoms Less Than 18' (509.3 Acres) 
High 
Moderate 
Low 
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13.3 
92.4 
403.6 
100.0 
2.6 
18.1 
79.3 
Table 20 
A Description of Baylor Bottoms Below the 
Piankatank River, in Chesapeake Bay. 
(Chart 4) 
8,495.5 Acres or 10.01 Square Nautical Miles 
A. Type of Bottom and Area 
Bottom Type 
Extent 
(Acres) 
Percent 
of Total 
Hard Oyster Rock 
Shelly Bottom & Sand 
Sand 
Soft Mud 
Gravel 
Clay 
Total 
24.4 
383.2 
6,855.7 
1,217.8 
8.0 
6.4 
8,495.5 
B. Percentage of Baylor Bottoms Less Than 18' Deep: 
Less than 18' 
Deeper than 18' 
c. Analysis of Potential 
6,209.0 
2,286.5 
Bottoms Less Than 18' (6,209.0 Acres) 
High 
Moderate 
Low 
High 
.Moderate 
Low 
18.1 
251. 2 
5,939.7 
Bottoms Deeper Than 18' (2,286.5 Acres) 
6.3 
132.0 
2,148.2 
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0.3 
4.5 
80.7 
14.3 
0.1 
0.1 
73.1 
0.3 
4.0 
95.7 
0.3 
5.8 
93.9 
Table 21 
Jotat Acreage of Discrete Areas of Several Types 
of Bottom in Various Size Classes Expressed as 
Percentage of Total. 
Rock - 331.0 Acres 
River Above River Mouth Chesapeake 
Stove Below Stove Milford Bay Below 
Size-Acres Point Point Haven Gwynn Is. 
0.0- 5.0 18.6 19.2 56.4 27.9 
5.1- 10.0 16.4 10.8 43.6 0.0 
10.1- 20.0 7.5 35.5 0.0 72.1 
20.1- 50.0 57.5 0.0 0.0 0.0 
50.1-100.0 0.0 34.5 0.0 0.0 
> 100.0 0.0 0.0 0.0 0.0 
Total Acres 136.3 157.0 13.3 24.4 
Mud-Shell - 137.1 Acres 
o.o- 5.0 77.2 65.4 1. 2 0.0 
5.1- 10.0 22.8 34.6 17.1 0.0 
10.1- 20.0 0.0 0.0 20.2 0.0 
20.1- 50.0 0.0 0.0 61. 5 0.0 
50.1-100.0 0.0 0.0 0.0 0.0 
> 100.0 o.o 0.0 0.0 0.0 
Total Acres 32.9 24.3 79.9 o.o 
Sand-Shell - 981.0 Acres 
0.0- 5.0 18.5 25.9 28.0 7.3 
5.1- 10.0 6.8 13.3 72.0 4.2 
10.1- 20.0 39.5 21. 6 0.0 0.0 
20.1- 50.0 35.2 17.3 0.0 o.o 
50.1-100.0 0.0 21.9 0.0 17.7 
> 100.0 0.0 0.0 0.0 70.8 
'Iota! Acres 287.5 297.8 12.5 383.2 
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Table 21 (Contd.) 
Sand - 15,154.9 Acres 
River Above River Mouth Chesapeake 
Stove Below Stove Milford Bay Below 
Size-Acres Point Point Haven Gwinn Is. 
o.o- 5.0 32.1 0.1 8.1 <0.1 
5.1- 10.0 7.3 o.o 0.0 0.0 
10.1- 20.0 13.8 0.1 0.0 0.0 
20.1- 50.0 20.9 1. 5 0.0 0.0 
50.1-100.0 25.9 2.3 91. 9 0.0 
> 100.0 0.0 96.0 o.o >99.9 
Total Acres 272.2 7,957.8 69.2 6,855.9 
Buried Shell - 14.8 Acres 
0.0- 5.0 100.0 100.0 100.0 0.0 
5.1- 10.0 0.0 0.0 o.o o.o 
10.1- 20.0 o.o o.o 0.0 o.o 
20.1- so.a 0.0 0.0 0.0 o.o 
50.1-100.0 o.o 0.0 0.0 0.0 
> 100.0 o.o o.o o.o 0.0 
Total Acres 1.5 18.7 0.5 0.0 
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(Continued from Page 79) 
discrete rock areas were all smaller than 
10 acres. 
B. In the river, the mud-shell bottoms all 
existed in units of 10 acres or less in size, 
except in Milford Haven. In this latter 
location, 61.5% of the total bottoms were in 
the 20-50 acre size range. 
C. In most of the river, the sand-shell areas were 
extensive; most were in the 10-100 acre size 
range. However, in the Milford Haven area, 
they were small; all were less than 10 acres 
in extent. 
D. In Chesapeake Bay, 72.1% of the discrete areas 
of rock were in the 10-20 acre size class. Areas 
of sand-shell were very large and 88.5% were larger 
than 50 acres. 
Summary - Total Acres Having a High to Moderate Potential 
for Oyster Culture in the Piankatank River (Table 22) 
A. In the Piankatank, out of 7,656.8 acres (9.02 
mi 2), there are 747.9 acres (0.88 rni 2 ) or 9.8% 
of the bottom having a high to moderate potential. 
Soft mud occupies 70.2% of the area; sand covers 
20.0%. 
B. In Milford Haven, there were 509.3 acres of 
Baylor bottom surveyed; of this total, 20.8% 
(Continued on Page 86) 
- 84 -
'J:able 22 
A Summary of Acreages of Bottom in the 
Piankatank River, Milford Haven, and 
Nearby Chesapeake Bay. 
Bottom Type 
Oyster Rock 
Shelly Sand 
Shelly Mud 
Buried Shell 
Sand 
Piankatank River 
Acres % Total 
Soft Mud 
Total Acres 
Oyster Rock 
Shelly Sand 
phelly Mud 
Buried Shell 
Sand 
Soft Mud 
Total Acres 
Oyster Rock 
Shelly Sand 
Shelly Mud 
Buried Shell 
Sand 
Soft Mud 
Clay 
Gravel 
Total Acres 
256.4 
436.4 
40.8 
14.3 
1,530.0 
5,378.9 
7,656.8 
.Milford Haven 
13.3 
12.5 
79.9 
0.5 
69.2 
333.9 
509.3 
Chesapeake Bay 
61.3 
532.1 
16.4 
5.9 
13,555.7 
2,653.6 
6.4 
8.0 
16,839.4 
TOTAL ACRES IN ALL AREAS: 25,005.5 
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3.3 
5.7 
0.6 
0.2 
20.0 
70.2 
2.6 
2.4 
15.7 
0.1 
13.6 
65.6 
0.36 
3.16 
0.10 
0.04 
80.50 
15.75 
0.04 
0.05 
(Continued from Page 84) 
has a high or moderate potential. Soft mud 
occupies much of the remaining bottom (65.6%). 
C. In Chesapeake Bay, there were 16,839.4 acres 
surveyed; of this total, 615.7 acres had a high 
or moderate potential based on bottom type. This 
was 3.7% of the total area. Most of the Baylor 
bottom in this area (80.5%) was classed as sand. 
Hydrographic Data and Potential for Oysters 
and Other Molluscan Species 
Hydrography 
Salinities at 10 ft (3 m) at the mouth of this 
system averaged 14°/oo in spring and 19°/oo in fall (based 
on conditions from 1949 to 1961), (Stroup and Lynn, 1963). 
A recent study by VIMS in July 1976 -showed general 
agreement. Bottom salinities on this latter date ranged 
from 15°/oo at the mouth to about 12°/oo at Doctor Point, 
the upper limit 0£ this study (Chen, et al, 1977). According 
to Chen's study, stations in this river may or may not 
be stratified depending on their location. 
Oyster Growth 
Because of the observed salinity range, oyster 
growth in this system would be normal. 
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Diseases 
The Piankatank was listed in 1968 as Type II for 
MSX (Andrews, 1968). In years where fall salinities exceeded 
about 15o/oo, it has been a major problem near the mouth of 
the system, in the Milford Haven area. The upriver areas, 
because of the salinity gradient, experienced a lower mortality. 
Available information, however, indicates that the disease 
has been inactive in this river for the past 5-6 years. Below 
average salinities may be the reason. 
The fungus "Dermo" occurs in the Piankatank and in 
the Bay. During high salinity years, it too may be a problem 
in scattered areas. 
_Qyster Drills (Urosalpinx cinerea) 
The oyster drill was present and caused much damage 
prior to 1972 in the lower reaches of the Piankatank. However, 
most of the drills were killed by flood waters associated with 
Tropical Storm Agnes in that year (Haven, et al, 1976). It 
is only a question of time before this predator will again 
become established in this area. 
Blue Crab (Callinectes sapidus) 
Blue crabs are abundant during the warmer months 
and may prey on small spat. 
Setting Potential 
The Piankatank River (exclusive of the Bay area) 
has been developed since 1962 by the VMRC as a seed area. 
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Data collected by VIMS since 1948 (based on bushel samples 
of bottom cultch and seasonal shellstring studies) indicates 
that setting rates have ranged from moderate to heavy over 
the past 40 years. No decline in setting has been noted in 
recent years. Setting data has not been collected in Chesa-
peake Bay in the area to the south of the entrance of this 
system. 
Soft Clam (Mya arenaria) 
Scattered populations of soft clams exist in this 
system. As stated previously, Mya is near the southern limit 
of its range in the Piankatank and crops of commercial magnitude 
would only occasionally develop. If they did occur, they 
would be most abundant in the same areas as with those now 
occupied by oysters. Therefore, when present, their harvest 
would adversely impact on the more valuable oyster resource. 
Brackish Water Clam (Rangia cuneata) 
This species does not occur in this system. 
Hard Clam (Mercenaria mercenaria) 
Hard clams do not occur in commercial quantities 
inside the entrance of the Piankatank. A study by VIMS 
in 1973 (Haven, Loesch and Whitcomb, 1973) showed low 
densities at the entrance to this system and from low to 
moderate densities in Chesapeake Bay to the south. They 
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are most abundant on the shelly areas of bottom shown on 
Chart 4. 
Best Use of the Area 
A. The best use of the Piankatank River system (to 
its entrance) is for growing seed or market oysters. 
At present, this estuary is relatively free of 
predators. Moreover, in recent years, MSX and 
Dermo have not been a major problem. There 
are no special water quality problems. 
It is quite probable, because of the good 
setting record of this area and the recent decline 
in the mortality rat~s, that some of the mud 
bottoms might be shelled to increase the area of 
productive bottom. 
Because of the scarcity of the productive 
oyster bottoms, we do not advise that hydraulic 
dredging for Mya be permitted in this river. 
B. Most of the large area outside the entrance to 
the Piankatank and to the south in Chesapeake Bay 
is classed as having a low potential for oyster 
culture due to the extensive areas of sandy bottom. 
The commercial production of oysters from this zone is 
very low in proportion to its size. This extensive 
area might be developed by planting oyster shells 
to obtain a set for seed or possibly for growing 
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market oysters. However, there are more access-
ible areas which might be used to a greater 
advantage. 
Possibly hard clams might be grown here under 
a mariculture program. 
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Section 4. 
The Baylor Bottoms in the 
Mobjack Bay Area. 
INTRODUCTION 
The Mobjack Bay area (Figure 1) includes Mobjack 
Bay and its tributaries; these include the East, North, 
Severn and Ware rivers (Figure 1). 
This large complex of estuarine systems has diverse 
characteristics as far as drainage areas, setting potential, 
etc. The various estuaries have small drainage areas in 
comparison to areas like the James and Rappahannock rivers. 
METHODS 
The methods used to delineate and classify the bottoms 
in the Mobjack Bay area are discussed in the Foreword and in 
the Methods section for the Rappahannock River. The divisions 
of the Mobjack Bay area as well as names of locations discussed 
in the following section are shown as a series of charts in 
Volume II. 
We consider our patent tong data for the Mobjack-
York-Poquoson area to be of marginal value due to small sample 
size. They are presented, however, since they substantiate 
the findings of the larger collections made elsewhere. That 
is, areas shown to contain shell material using a probe and sonic 
gear do contain substantial volumes of shell. 
Data showing bushels of oysters per acre are based on 
300 oysters per bushel. These data must not be used to estimate 
population levels on larger areas. Average number of oysters 
collected per grab may be calculated from data in the appropriate 
appendices. 
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RESULTS 
Mobjack Bay Area 
. 
A Comparison of Bottom Typ~ as Determined by Probing and 
Sonic Gear with Studies Based on Patent Tong Data 
Bottoms designated as oyster rock, mud-shell, 
and sand-shell on the basis of probing and the sonic gear 
when sampled with patent tongs were found to contain 
significant quantities of shell material (Table 23). 
Mobjack Bay (Proper) 
A. Oyster Rock (6 samples) - Each grab averaged 11.7 
quarts of shell or cinder; 83% of the samples 
contained surface shells. About~ of the content 
of each grab was shell. Oyster density was 69.7 
bu/acre. 
B. Sand-shell (11 samples) - In the eleven grabs, there 
was an average of 9.4 quarts of shell and cinder, 
45.4% of the samples contained surface shell. Twenty-
seven percent of each grab was shell material. Oyster 
density was 5.6 bu/acre. 
c. Mud-shell (2 samples) - Each grab averaged 7.0 quarts 
of shell or cinder; 50% of the samples contained 
surface shell. No oysters were present. 
The East, North, Severn and Ware Rivers 
When shell material was found by the probe or 
sonic gear, shell material was also found with the patent 
(Continued on Page 100) 
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Table 23 
Characteristics of Various Types of Substrate in 
Mobjack Bay, on Patent Tong Samples in 1978 (each 
tong covered 7.29 ft2).l 
A. Number of samples and average oyster 
density bu/acre; 
B. Composition: 
1 & 2. Average volume shell and 
ci~der in gts in one grab (7.29 
ft ) ; 
3. Percent shell and cinder 
average grab; 
4. Percent surface shell in 
grab; 
5. Percent of total samples 
surface shell. 
MOBJACK BAY AREA 
Mobjack Bay (Proper) 
Oyster Rock 
A. No. Samples - 6 
B. Composition substrate: 
1. Vol. shells 
2. Vol. cinder 
3. % shells, and cinder 
4. % surface shell 
s. % samples with surface 
shell 
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in 
average 
having 
69.7 bu/acre 
10.2 
1. 5 
48.3 2 
10.02 
83.0 
Table 23 (Contd.) 
Shell-sand 
A. No. Samples - 11 
B. Composition substrate: 
l. Vol. shells 
2. Vol. cinder 
3. % shells and cinder 
4. % surface shell 
s. % samples with surface 
shell 
Mud-shell 
A. No. Samples - 2 
B. Composition substrate: 
1. Vol. shells 
2. Vol. cinder 
3. % shells and cinder 
4. % surface shell 
5. % samples with surface 
shell 
East River 
Oyster Rock 
A. No. Samples - 2 
B. Composition substrate: 
1. Vol. shells 
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7.2 bu/acre 
8.2 
45.4 
0 bu/acre 
s.s 
1. 5 
o.o 
0.0 
0 bu/acre 
6.0 
Table 23 (Contd.) 
Sand-shell 
2. Vol. cinder 
3. % shells and cinder 
4. % surface shell 
5. % samples with surface 
shell 
A. No. Samples - 3 
B. Composition substrate: 
1. Vol. shells 
2. Vol. cinder 
3. % shells and cinder 
4. % surface shell 
5. % sample with surface 
shell 
Mud-shell 
A. No. Samples - 2 
B. Composition substrate: 
1. Vol. shells 
2. Vol. cinder 
3. % shells and cinder 
4. % surface shell 
5. % sample with surface 
shell 
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1. 0 
22.5 
100.0 
0 bu/acre 
2.7 
0.3 
7.3 
66.7 
0 bu/acre 
1. 5 
0.0 
0.0 
0.0 
Table 23 (Contd.) 
North River 
Oyster Rock 
A. No. Samples - 1 
B. Composition substrate: 
1, Vol. shells 
2. Vol. cinder 
3. % shells and cinder 
4. % surface shell 
s. % sample with surface 
shell 
Sand .... shell 
A. No. Samples - 2 
B. Composition substrate: 
1. Vol. shells 
2. Vol. cinder 
3. % shells and cinder 
4. % surface shell 
5. % sample with surface 
shell 
Mud-shell 
A. No. Samples - 1 
B. Composition substrate: 
1. Vol. shells 
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0 bu/acre 
12.0 
1. 0 
23.6 
5.0 
100.0 
0 bu/acre 
8.0 
1. 0 
22.5 
5.0 
100.0 
99.6 bu/acre 
15.0 
Table 23 (Contd.) 
Sand-shell 
2. Vol. cinder 
3. % shells and cinder 
4. % surface shell 
5. % sample with surface 
shell 
Severn River 
A. No. Samples - 3 
B. Composition substrate: 
1. Vol. shells 
2. Vol. cinder 
3. % shells and cinder 
4. % surface shell 
5. % sample with surface 
shell 
Mud-shell 
A. No. Samples - 3 
B. Composition substrate: 
1. Vol. shells 
2. Vol. cinder 
3. % shells and cinder 
4. % surface shell 
5. % sample with surface 
shell 
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2.0 
,34. 0 
20" 0 
100.0 
13.2 bu/acre 
7.3 
0.7 
28.6 
29.2 
100.0 
6.6 bu/acre 
11. 3 
0.3 
22.9 
8.3 
100.0 
Table 23 (Contd.) 
Ware River 
Oyster Rock 
A. No. Samples - 1 
B. Composition substrate: 
1. Vol. shells 
2. Vol. cinder 
3. % shells and cinder 
4. % surface shell 
5. % samples with surface 
shell 
Shell-sand 
A. No. Samples - 3 
B. Composition substrate: 
1. Vol. shells 
2. Vol. cinder 
3. % shells and cinder 
4. % surface shell 
5. % sample with surface 
shell 
Mud-shell 
A. No. Samples - 1 
B. Composition substrate: 
1. Vol. shells 
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199.2 bu/acre 
16.0 
1. 0 
48.6 
25.0 
100.0 
0 bu/acre 
6.0 
0.0 
29.0 
13.0 
100.0 
0 bu/acre 
16.0 
Table 23 (Contd.) 
2. Vol. cinder 
3. % shells and cinder 
4. % surface shell 
5. % sample with surface 
shell 
o.o 
J4.6 
0.0 
0.0 
1. Each patent tong grab covers 7.29 £t2 ; see original 
data in Appendix D. 
2. Based on 2 samples. 
3. Based on 5 samples. 
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tongs (Table 23). For brevity, data for the four estuaries 
are combined. 
A. Oyster Rock - Among the four systems, the average 
quantity of shell material in each patent tong 
grab ranged from 7.0 to 17.0 quarts (average 
ii.3 qts). One hundred percent of the samples 
from all systems showed some surface shell. 
Oyster density ranged from Oto 199 bu/acre. 
B. Sand-Shell - In the four systems for bottoms of 
this type, the average volume of shell material 
in each grab varied from 3.0 to 9.0 quarts 
(average 6.5 qts). From 67 to 100% of the samples 
qontained some surface shell (average 92%). 
About 26% of each grab by volume was shell material. 
Oyster density was low and ranged from Oto 13.2 
bu/acre. 
C. Mud-Shell - Areas designated as mud-shell showed 
a range of shell material in each grab from 1.5 
to 17.0 quarts/grab (average 11.5 qts). Oyster 
density was low and ranged from Oto 6.6 bu/acre. 
A General Description of Baylor Bottom in the Mobjack Bay 
Area, and the East, North, Severn and Ware Rivers as Shown 
by Probing and Sonic Gear (Charts 1-3) 
A. Mobjack Bay - In Mobjack Bay (proper), most of 
the Baylor bottoms are classed as having a low 
potential. They consist largely of extensive 
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areas of mud or sand devoid of any significant 
quantity of shell. 
On the western side of the bay, there are 
a few small irr~gularly shaped areas of oyster 
rock. On the eastern side are a few areas of 
sand-shell. The northern portion just outside 
the East and North rivers, contains most of 
the productive or moderately productive areas. 
B. The East River - The East River contains many 
small lumps of oyster rock and shell-mud bottoms. 
These areas are just outside the 6 ft (1.8 m) 
contour. Most of the channel area (in Baylor) 
is mud. 
C. The North River - The Baylor bottoms in the North 
River are largely sand or mud. Only in the upper 
reaches were there a few small areas of oyster 
rock or mud or sand-shell bottom. 
D. The ware River - This system was similar to the 
North River. In the lower reaches, the Baylor 
bottoms were largely sand or mud bottom. In 
the upper reaches are a few areas of widely 
scattered productive or moderately productive 
bottom. 
E. The Severn River - The Severn River contains 
more productive or moderately productive bottom 
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than the North or Ware rivers. In the Severn, 
a significant part of the Baylor bottoms were 
classed as rock, mud-shell or sand-shell. Most 
of the public bottoms were located between 6 
and 18 ft (1.8-5.5 m). 
Total Acreage of Various Types of Bottom in Mobjack Bay 
and Its Tributary Rivers 
A. Mobjack Bay (Charts 1 and 3) - In Mobjack Bay 
(proper), there were 5,609.1 acres (6.61 mi 2 ) 
of Baylor bottom. Of this total, 116.1 acres 
were rock, 236.3 acres were sand-shell, 59.5 acres 
were shell-mud, and 2.5 acres were buried shell. 
That is, only 7.5% of the Baylor bottom is classed 
as productive or moderately productive on the 
basis of bottom type. Almost all (92.5%) is 
soft mud or sand. Most of the public bottoms 
here are less than 18 ft (5.5 m), (Table 24). 
B. The East River - There were 532.0 acres (0.63 
mi 2 ) of Baylor bottom surveyed in this river. 
Of this total, there are 72.2 acres with a high 
or moderate potential. Most of the productive 
bottoms are less than 18 ft (5.5 m) in depth 
(Table 25). 
C. The North River - In the North River, out of 1,085.5 
acres there were 48.2 acres (4.4% of the total) 
(Continued on Page 106) 
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Table 24 
A Description of Baylor Bottoms in the Mobjack Bay Area. 
( Charts 1 and 3) 
Mobjack Bay 
5,609.1 Acres or 6.61 Square Nautical Miles 
A. Type of Bottom and Area 
Bottom Type 
Hard Oyster Rock 
Shelly Bottom and Sand 
Shelly Bottom and Mud 
Buried Shell 
Sand 
Soft Mud 
TOTAL 
Extent 
(Acres) 
116.1 
236.3 
59.5 
2.5 
1,825.4 
3,369.3 
5,609.1 
B. Percentage Baylor Bottoms Less Than 18' Deep 
Less than 18' 
More than 18' 
c. Analysis of Potential 
4,919.9 
689.2 
Bottoms Less Than 18' (4,919.9 Acres) 
Acres 
High 
Moderate 
Low 
116.1 
293.5 
4,803.8 
Bottoms Deeper Than 18' (691.2 Acres) 
Acres 
High 
Moderate 
Low 
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0.0 
2.3 
688.9 
Percent of 
Total 
2.1 
4.2 
1.1 
0.1 
32.5 
60.0 
87.7 
12.3 
% Total 
2.2 
5.6 
92.1 
% Total 
0.0 
0.3 
99.7 
Table 25 
A Description of Baylor Bottoms in the Hobj ack Bay Area. 
(Chart 1) 
Ware, North and East Rivers 
2,894.0 Acres or 3.41 Square Nautical Miles 
A. Tz2e of Bottom and Area 
Ware River1 North River2 East River3 }fob1ack Bai 
Extent Percent Extent Percent Extent Percent Extent Percent 
Bottom Ty2e {Acres} of Total ~Acres) of Total (Acres) of Total (Acres) of Total 
Hard Oyster Rock 7.0 1.1 3.1 0.3 13.7 2.6 23.9 3.7 
Shelly Bottom and Sand 13. 7 2.1 39.2 3.6 9.1 1. 7 23.3 3.7 
Shelly Bottom and Mud 6.5 1.0 5.9 0.5 49.4 9.3 5.5 0.9 
Sand 107.5 16.8 264.8 24.4 49.2 9.2 67.9 10.7 
Soft Mud 505.8 79.0 772.5 71. 2 410.6 77.2 515.4 81.0 
TOTAL 640.5 1,085.5 532.0 636.0 
B. Percentage of Bailor Bottoms Less Than 18' Deep 
Less than 18' 398.4 62.2 637.0 58.7 384.9 72.3 263.5 41.4 
More than 18' 242.1 37.8 448.5 41. 3 147.1 27.7 372.5 58.6 
c. Analrsis of Potential 
Bottoms less than 18' 
High 6.2 1.5 2.5 0.4 12.4 3.2 23.9 9.1 
Moderate 18.7 4.7 43.3 6.8 52.4 13.6 26.8 10.2 
Low 373.5 93.8 591.2 92.8 320.1 83.2 212.8 80.7 
TOTALS 398.4 637.0 384.9 263.5 
Bottoms deeper than 18' 
High 0.8 0.3 0.6 0.1 1.3 0.9 0.0 0.0 
Moderate 1. 5 0.6 1.8 0.4 6.1 4.1 2.0 0.5 
Low 239.8 99.1 446.1 99.5 139. 7 95.0 370.5 99.S 
TOTALS 242.1 448.5 147.1 372.5 
Table 25 (Contd.) 
Notes: 1. The mouth of the Ware River has been defined by 
a line between points "Ware Neck" and "Ware." 
2. The mouth of the North River has been defined by 
a line between points "Ware Neck" and "White." 
3. The mouth of the East River has been defined by 
a line between points "White" and "James." 
4. This ground lies outside the lines described in 
notes 1, 2 and 3, but only on the chart which 
accompanies this table. It includes only those 
bottoms shown on Chart 1. 
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(Continued from Page 102) 
having a high or moderate potential for shell-
fish culture (Table 25). Almost all these bottoms 
are located at depths less than 18 ft (5.5 m). 
D. The Ware River - In this estuary, there were 
about 640.5 acres of Baylor bottoms surveyed. 
The study showed only 27.2 acres as having a 
high to moderate potential. As in the preceding 
two systems, most of this bottom was located 
at depths less than 18 ft (5.5 m), (Table 25). 
E. The Severn River - In the Severn River, there 
were 195.1 acres surveyed and there were 49.3 
acres classed as having a high or moderate 
potential. This was 25.3% of the total Baylor 
bottoms. Most of this productive bottom was 
located at depths less than 18 ft (5.5 m), 
(Table 26). 
Total Acreage of Discrete Areas of Several Types of Bottom 
in Various Size Classes Expressed as Percentage of Total 
Table 27 shows the percentage of discrete areas 
of various types of bottom (shown on Charts 1-3) having a 
high, moderate or low potential for oyster culture. 
A. Mobjack Bay - In Mobjack Bay (proper), there 
are about 414.4 acres having a high or moderate 
potential for shellfish culture. Almost half of 
the discrete areas having shell are in the 20-50 
(Continued on Page 110) 
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Table 26 
A Description of Baylor Bottoms in the Mobjack Bay Area. 
(Chart 2) 
Severn River 
195.1 Acres or 0.23 Square Nautical Miles 
A. Type of Bottom and Area 
Bottom Type 
Hard Oyster Rock 
Shelly Bottom and Sand 
Shelly Bottom and Mud 
Buried Shell 
Sand 
Soft Mud 
TOTAL 
Extent 
(Acres) 
12.3 
0.0 
35.5 
1. 5 
3.2 
142.6 
195.1 
B. Percentage of Baylor Bottoms Less Than 18' Deep 
Less than 18' 
More than 18' 
c. Analysis of Potential 
164.6 
30.5 
Bottoms Less Than 18' (164.6 Acres) 
Acres 
High 
Moderate 
Low 
12.3 
32.5 
119.8 
Bottoms Deeper Than 18' (30.5 Acres) 
Acres 
High 
Moderate 
Low 
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0.0 
3.0 
27.5 
Percent of 
Total 
6.3 
0.0 
18.2 
0.8 
1.6 
73.1 
84.4 
15.6 
% Total 
7.5 
19.7 
72.8 
% Total 
0.0 
9.8 
90.2 
Table 27 
Total Acreage of Discrete Areas of Several Types of 
Bottom in Various Size Classes Expressed as Percentage 
of Total. 
Size-Acres 
0.0- 5.0 
5.1- 10.0 
10.1- 20.0 
20.1- 50.0 
50.1-100.0 
> 100.0 
Total Acres 
Size-Acres 
0.0- 5.0 
5.1- 10.0 
10.1- 20.0 
20.1- so.a 
50.1-100.0 
> 100.0 
Total Acres 
Size-Acres 
0.0- 5.0 
5.1- 10.0 
10.1- 20.0 
20.1- so.a 
50.1-100.0 
> 100.0 
Total Acres 
North 
Riverl 
100.0 
0.0 
0.0 
0.0 
0.0 
0.0 
3.1 
100.0 
0.0 
0.0 
0.0 
0.0 
0.0 
5.9 
Rock~ 152.2 Acres 
Ware 
River2 
100.0 
o.o 
0.0 
0.0 
0.0 
o.o 
7.0 
Severn 
River3 
Percentages 
49.6 
50.4 
o.o 
0.0 
0.0 
0.0 
12.3 
Mud-Shell - 156.8 Acres 
100.0 
0.0 
0.0 
0.0 
o.o 
0 .. 0 
6.5 
Percentages 
39.2 
32.1 
28.7 
0.0 
o.o 
0.0 
35.5 
Sand-Shell - 298.3 Acres 
o.o 
0.0 
0.0 
0.0 
39.2 
100.0 
0.0 
0.0 
0.0 
o.o 
0.0 
13.7 
Percentages 
o.o 
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East 
River4 
100.0 
0.0 
o.o 
0.0 
0.0 
0.0 
13.7 
49.6 
50.4 
0.0 
0.0 
o.o 
0.0 
49.4 
100.0 
0.0 
0.0 
0.0 
0.0 
0.0 
9.1 
Mobjack 
Bay 
3.3 
5.0 
44.6 
47.1 
0.0 
0.0 
116.1 
21. 0 
37.5 
41. 5 
0.0 
0.0 
o.o 
59.5 
22.0 
11. 5 
24.8 
41.7 
o.o 
0.0 
236.3 
Table 2 7 (Contd.) 
Sand - 2,250.1 Acres 
North Ware Severn East Mobjack 
River1 River2 River3 River4 Bay 
Size-Acres Percentages 
0.0- 5.0 7.0 15.1 100.0 31. 3 1. 6 
5.1- 10.0 5.7 16.7 0.0 0.0 0.5 
10.1- 20.0 25.6 15.5 0.0 22.2 2.0 
20.1- 50.0 42.5 0.0 0.0 46.5 12.9 
50.1-100.0 19.2 52.7 0.0 o.o 3.3 
> 100.0 0.0 0.0 0.0 0.0 79.7 
Total Acres 264.8 107.5 3.2 49.2 1,825.4 
Buried Shell - 4.0 Acres 
Size-Acres Percenta9:es 
0.0- 5.0 0.0 0.0 100.0 0.0 100.0 
5.1- 10.0 o.o 0.0 0.0 0.0 o.o 
10.1- 20.0 0.0 0.0 o.o o.o o.o 
20.1- 50.0 0.0 0.0 0.0 0.0 0.0 
50.1-100.0 0.0 o.o 0.0 0.0 0.0 
> 100.0 o.o 0.0 o.o 0.0 0.0 
Total Acres 0.0 0.0 1. 5 0.0 2.5 
Notes: 1. The mouth of the North River has been defined by a 
, . 
.J.J.ne between points "Ware Neck" and "White." 
2. The mouth of the Ware River has been defined by a 
line between points "Ware Neck" and "Ware." 
3. The mouth of the Severn River has been defined by a 
line between points "Ware" and "Severn." 
4. The mouth of the East River has been defined by a 
line between points "White" and "James." 
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(Continued from Page 106) 
acre size range. Therefore, they are suitable 
for large scale commercial operation. 
B. The East, North, Severn and Ware Rivers - In these 
four estuaries, productive or potentially productive 
bottoms containing shell are very widely scattered 
and not large. In all four systems, we estimate 
that there are only 196.9 acres of bottoms having 
a high to moderate potential. With the exception 
of the Severn River, all exist in units less than 
5 acres in extent. In the Severn River, over half 
the total bottom with shell is in the 5 to 20 acre 
size group. 
Summary - Total Acres Having a High to Moderate Potential 
£or Oyster Culture in the Mobjack Bay Region 
A. Mobjack Bay Area - There are 5,609.1 acres 
(6.61 mi 2 ) of bottom; of this total, only 414.4 
acres or 7.4% is classed as having a high or 
moderate potential (Table 28). 
B. East, North, Severn and Ware Rivers - In these 
four systems, we surveyed 2,453.1 acres (2.89 
mi 2 ) of bottom. Of this total, only 196.9 
acres or 8.0% of the area had a high to moderate 
potential for shellfish culture (Table 28). 
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Table 28 
A Summary of Acreages of Bottom in the Mobjack Bay Area 
Bottom Type 
Oyster Rock 
Shelly Sand 
Shelly Mud 
Sand 
Soft Mud 
Buried Shell 
Total 
Oyster Rock 
Shelly Sand 
Shelly Mud 
Sand 
Soft Mud 
Buried Shell 
Total 
Oyster Rock 
Shelly Sand 
Shelly Mud 
Sand 
Soft Mud 
Total 
Oyster Rock 
Shelly Sand 
Shelly Mud 
Sand 
Soft Mud 
Total 
Mobjack Bay 
Acres 
116.1 
236.3 
59.5 
1,825.4 
3,369.3 
2.5 
5,609.1 
Severn River 
Ware River 
12.3 
o.o 
35.5 
3.2 
142.6 
1.5 
195.1 
7.0 
13.7 
6.5 
107.5 
505.8 
640.5 
North River 
3.1 
39.2 
5.9 
264.8 
772.5 
1,085.5 
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% Total 
2.1 
4.2 
1.1 
32.5 
60.0 
0.1 
6.3 
o.o 
18.2 
1. 6 
73.1 
0.8 
1.1 
2.1 
1. 0 
16.8 
79.0 
0.3 
3.6 
0.5 
24.4 
71.2 
Table 2 8 (Contd.) 
East River 
Bottom Type Acres % Total 
Oyster Rock 13.7 2.6 
Shelly Sand 9.1 1. 7 
Shelly Mud 49.4 9.3 
Sand 49.2 9.2 
Soft Mud 410.6 77.2 
Total 532.0 
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Hydrographic Data and Potential for Oysters 
and Other Molluscan Species 
Hydrography 
Salinities in Mobjack Bay (proper) from 1949 to 
1961 at 10 ft averaged 16°/oo in spring and 22°;00 in fall 
(Stroup and Lynn, 1963). Available data indicate a similar 
range today. 
Salinity data for the four tributary systems are 
not available. It is likely that the lower reaches of each 
of the four systems has a salinity range similar to that 
of the Bay. Their upper reaches may be 2-3°/oo or lower 
depending on the season and run-off. 
Oyster Growth 
Salinities in all regions are sufficient to 
permit fast growth. None of the areas are subject to 
freshwater kill. Even during Tropical Storm Agnes, this 
area suffered little, if any, oyster mortality (Haven, et al, 
1976). 
Diseases 
Fall salinities exceed 15°/oo over all bottoms in 
Mobjack Bay. MSX is still fully active in this system; it 
has not abated its intensity the way it has in regions to 
the north. This situation also holds for the lower reaches 
of each of the four rivers. In the upper reaches of the 
four tributaries, the impact of MSX is less severe. 
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In recent years, oysters setting on natural cultch 
have shown considerable resistance to MSX. Susceptible stocks, 
introduced from other locations, however, still show excessive 
mortality. 
The oyster disease Dermo causes mortalities 
over the same range as MSX. In years of higher than average 
salinities and when fall water temperatures are higher than 
average, scattered mortalities may be expected. 
Oyster Drills (Urosalpinx cinerea) 
The oyster drill prosalpinx cinerea caused major 
damage in Mobjack Bay and in the lower reaches of the North 
and East rivers prior to 1972. Most of the drills were killed 
in Mobjack Bay after Agnes in 1972: to date, they have 
not returned in significant numbers (Haven, et al, 1976). 
Their absence has contributed greatly to the success of 
recent shell plantings. It is anticipated drills will 
slowly return. 
Blue Crab (Callinectes sapidus) 
The blue crab is present all over the Mobjack Bay 
region. Therefore, a significant, but unknown quantity of 
developing spat are killed by this predator. 
Setting Potential 
Setting records based on shellstring data since 
1969 have not covered the entire Mobjack Bay region. How-
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ever, locations off the mouth of Pepper Creek and off the mouth 
of the East River have shown moderate to heavy seasonal sets 
from 1970 to 1978. On the western shore, off Brown's Bay, 
the seasonal set ranged from light to moderate. 
The four tributaries show major differences 
seasonally and annually in setting potential (based on shell-
strings). 
A. The North River - In the mid and lower section, 
since 1970, the annual set has ranged from light 
to moderate. 
B. The East River - In this system, setting in 
the mid section, since 1970, has ranged from 
moderate to heavy. 
C. The Ware River - Since 1974, this system has 
shown a variable setting pattern with annual 
sets ranging from light to heavy. 
D. The Severn River - Setting data have not been 
collected tor this system, but evidence based 
on conversations with leaseholders indicate 
that it ranges from light to moderate. 
Soft Clam (Mya arenaria) 
An extensive survey by VIMS with a hydraulic 
escalator in 1972-73 failed to find harvestable populations 
of soft clams in Mobjack Bay (proper), (Haven, Loesch and 
Whitcomb, 1973). It is probable, however, that scattered 
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populations exist in the intertidal regions of Mobjack 
Bay and along the shores of the tributaries. As stated 
previously, Mya is near the southern limit of its range in 
Mobjack Bay and crops of conunercial size would only occasionally 
develop. If they did occur, they would probably be found on 
the areas of shell bottom where their harvest would impact 
on the oyster industry. 
Brackish Water Clam (Rangia cuneata) 
Rangia do not occur in this area. 
Hard Clam (Mercenaria mercenaria) 
A study completed by VIMS in 1970-73 using a 
hydraulic escalator dredge showed commercial quantities 
just outside the mouth of the North and East rivers and 
in 6 to 8 ft of water to the north of Pepper Creek. Hard 
clams were scarce in the central and western portions of 
the Bay (Haven, Loesch and Whitcomb, 1973). Hard clams 
are much less abundant today than in past years in this 
region. 
Best Use of the Area 
The best use of the open portion of Mobjack Bay 
would be to grow oysters on planted shells. The reasons 
for this contention follow. These oysters (based on past 
records) would show some resistance to MSX. Drills are 
temporarily absent from the area, so mortality for this 
source would be minimal. 
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A second use of the area would be to use areas not 
suited to oyster culture (sandy or mud bottoms) to grow hard 
clam seed (obtained from a hatchery) to maturity. 
The four tributaries presently have little suitable 
bottom for oyster culture. The setting record for these 
systems, however, over the past seven years are so good that 
considerations should be given to using these bottoms for 
growing seed oysters. Possibly some of the marginal bottoms 
might be improved by shelling. 
- 117 -
Section 5. 
The Baylor Bottoms in the 
York and Poquoson Rivers. 
INTRODUCTION 
The York River (Figure 1) does not contain 
extensive areas of Baylor bottom. For reasons which are 
not fully known, public bottoms in this system produced 
few oysters. The tidal portion of the York River water 
shed is largely rural. Upstream at West Point, however, 
is a pulp and kraft paper mill; downstream below Yorktown 
is an oil refinery and a generating plant (Hyer, 1977). 
The entire drainage area of the York is 2,663 square miles 
(Hyer, Ruzecki and Fang, 1972). 
The Poquoson River area {Figure 1) is largely 
rural or residential. Its water shed area is small. 
Therefore, salinities are essentially the same on all 
its public bottom. 
METHODS 
The methods used to delineate and classify 
Baylor bottoms in these two systems are discussed in 
the Foreword and Methods section for the Rappahannock 
River. 
The various divisions as well -as names of locations 
for these two areas are shown in Volume II. 
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RESULTS 
A Comparison of Bottom Type as Determined by Probing and 
Sonic Gear with Studies Based on Patent Tong Data 
In the York and Poquoson rivers, bottoms determined 
to contain shell (on the basis of the probe and sonic gear) 
were shown to contain substantial volumes of shell material 
when sampled with patent tongs (Table 29). 
The York River at Bell Rock 
A. Oyster Rock (4 samples) - At Bell Rock, each grab 
on an oyster rock averaged 11.8 qts of shell 
and cinder, and 100% of the samples contained 
some surface shell. Oyster density was calculated 
at 209 bu/acre. 
The York River from Aberdeen Creek to the Coleman Bridge 
A. Oyster Rock (18 samples) - From Aberdeen Creek 
to the Coleman Bridge, a similar condition,of shell 
existed. Oyster rocks averaged 11.1 qts of 
shells, or cinder per grab; 100% of the samples 
contained surface shells. Oyster density 
was calculated at 46.5 bu/acre. 
B. Sand-Shell (1 sample) - One sample taken in this 
part of the York on a sand-shell bottom had 10 
qts of shell and cinder; surface shells were 
present. No oysters were obtained in the grab. 
(Continued on Page 125) 
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Table 29 
Characteristics of Various Types of Substrate in 
the York and Poquoson Rivers Based on Pate~t Xang 
Samples in 1978 (each tong covered 7.29 ft ).1,2,3 
YORK RIVER 
Bell Rock 
Oyster Rock 
A. No. Samples - 4 
B. Composition substrate: 
1. Vol. shells 
2. Vol. cinder 
3. % shells and cinder 
4. % surface shell 
5. % sample with surface 
shell 
Aberdeen Creek to Coleman Bridge 
Oyster Rock 
A. No. Samples - 18 
B. Composition substrate: 
1. Vol. shells 
2. Vol. cinder 
3. % shells and cinder 
4. % surface shell 
5. % sample with surface 
shell 
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209.1 bu/acre 
9.25 
2.5 
65.2 
100.0 
46.5 bu/acre 
8.5 
2.6 
49.4 
100.0 
Table 29 (Contd.) 
Sand-shell 
A. No. Samples - 1 
B. Composition substrate: 
1. Vol. shells 
2. Vol. cinder 
3. % shells and cinder 
4. % surface shell 
s. % sample with surface 
shell 
Mud-shell 
A. No. Samples - 4 
B. Composition substrate: 
1. Vol. shells 
2. Vol. cinder 
3. % shells and cinder 
4. % surface shell 
5. % sample with surface 
shell 
Coleman Bridge to Mouth 
Oyster Rock 
A. No. Samples - 5 
B. Composition substrate: 
1. Vol. shells 
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.O bu/acre 
8.0 
2.0 
20.0 
100.0 
9.9 bu/acre 
9.0 
3.5 
10.0 
50.0 
63.7 bu/acre 
16.2 
Table 29 (Contd.) 
Mud-shell 
2. Vol. cinder 
3. % shells and cinder 
4. % surface shell 
5. % samples with surface 
shell 
A. No. Samples - 7 
B. Composition substrate: 
1. Vol. shells 
2. Vol. cinder 
3. % shells and cinder 
4. % surface shell 
5. % samples with surface 
shell 
Sand-shell 
A. No. Samples - 1 
B. Composition substrate: 
1. Vol. shells 
2. Vol. cinder 
3. % shells and cinder 
4. % surface shell 
5. % samples with surface 
shell 
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2.8 
42.6 
33.0 
50 •. 0 
0 bu/acre 
10.7 
1. 85 
29.1 
10.3 
85.7 
0 bu/acre 
20.0 
2.0 
73.0 
25.0 
100.0 
Table 29 (Contd.) 
POQUOSON RIVER 
Oyster Rock 
A. No. Samples - 12 
B. Composition substrate: 
1. Vol. shells 
2. Vol. cinder 
3. % shells and cinder 
4. % surface shell 
5. % samples with surface 
shell 
Mud-shell 
A. No. Samples - 6 
B. Composition substrate: 
1. Vol. shells 
2. Vol. cinder 
3. % shells and cinder 
4. % surface shell 
s. % samples with 
shell 
Sand-shell 
A. No. Samples - 6 
B. Composition substrate: 
1. Vol. shells 
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surface 
0.0 bu/acre 
4.8 
0.8 
4.6 
41. 7 
0 bu/acre 
3.0 
1. 0 
0.3 
16.7 
6.6 bu/acre 
0.1 
Table 29 (Contd.) 
2. Vol. cinder 
3. % shells and cinder 
4. % surface shell 
5. % samples with surface 
shell 
0.08 
.-
0.0 
16.7 
1. Each patent tong grab covers 7.29 ft 2 ; see original 
data in Appendix D. 
2. Based on 2 samples. 
3. A bushel is based on 300 oysters. 
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(Continued from Page 119) 
c. Mud-Shell (4 samples) - Again, bottoms shown to 
contain shell material on the basis of sonic gear 
and the probe were shown to contain substantial 
quantities of shell material when sampled with 
patent tongs. Each grab averaged 12.5 qts of 
shell material; 50% of the grabs contained surface 
shell. Oyster density was 9.9 bu/acre. 
The Yo+k (Below the Coleman Bridge) 
A. Oyster Rock (5 samples) - Material sampled by 
the patent tongs on oyster rocks in this area 
contained 42.6% by volume of oysters, shell, 
or cinder. The average volume of oysters, shell 
and cinder taken in each grab was 19.l qts; 50% 
of each sample contained some surface shell. 
Oyster density was 63 bu/acre. 
B. Mud-Shell (7 samples) - On mud-shell bottoms, 
there was an average of 29.1% shell and cinder in 
each grab. The average volume of shells and cinder 
per grab was 12.6 qts. No oysters were present. 
c. Sand-Shell (1 sample) - In this grab, 73.0% of 
the grab by volume was shell or cinder. The 
grab contained 22 qts of shell and cinder; 25% 
of the shells collected were surface shells·. 
No oysters were present. 
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The Poquoson River 
A. Oyster Rock (12 samples) - Material collected 
on bottoms classed as oyster rock averaged 5.6 
qts of shell and cinder per grab; 41.7% of the 
samples contained surface shells. 
B. Mud-Shell (6 samples) - Each grab averaged about 
4.0 qts of shell and cinder and 16.7% of the grabs 
contained surface shell. 
C. Sand-Shell (6 samples) - Shell material was scarce 
and averaged only 0.3 qt per grab. Only 16.7% of 
the samples contained surface shell. The data 
indicated only two bushels of oysters per acre. 
Eel Grass in the Poquoson River 
Extensive eel grass beds exist in this area where 
depth is less than about 6 ft MLW in a strip from Goodwin 
Island to York Point, and from the mouth of Bennett Creek 
to Marsh Point. There were also extensive beds inshore of 
Drum Island Flats (Chart 4). The areas covered with eel 
grass are not satisfactory for oyster culture. We could 
not sample them using sonic gear and a probe. 
A General Description of Baylor Bottom in the York and 
Poquoson Rivers as Shown by Probing and Sonic Gear (Charts 
1-4) 
The York River 
The York River is unlike most other systems in 
respect to the distribution of Baylor bottoms. In most 
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Virginia estuaries, the Baylor bottoms are continuous in the 
upper reaches of each system. In contrast, those in the upper 
York are discontinuous with wide areas between the blocks. 
A. In the upper York River, there are only two 
small areas of shell bottom in the vicinity of 
Bell Rock Light. Most of the bottom surveyed 
was soft mud (Chart 1). 
B. In the mid-section of the York (Chart 2), from 
just above Clay Bank to Gloucester Point, there 
are extensive areas of oyster rock and shelly 
bottom which are continuous. They extend from 
the 6 to 18 ft (1.8-5.5 m) contour. 
Public bottoms on the south side of the 
York River above Gloucester Point were not 
extensive. There were portions which we could 
not survey since they were classed as restricted 
due to the presence of Cheatam Annex and the 
Naval Weapon Station. Those portions which were 
studied (about 1/2) were largely soft mud. 
c. In the lower York, below Gloucester Point on the 
north side, blocks of Baylor bottom contain ex-
tensive areas of shell and mud, but few areas 
classed as having shell. These are located between 
6 and 18 ft. On the south side, the areas of 
Baylor bottom contain extensive areas of mud-shell. 
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Total Acreage of Various Types of Bottom in the York and 
Poquoson Rivers 
A. In the Bell Rock area, there are 170.1 acres 
(0.20 mi 2 ) of Baylor bottom (Table 30). Of 
this total, there are only about 8.5 acres 
which may be classed as having a high to 
moderate potential. This is 5.0% of the Baylor 
bottom in that area. Most of the Baylor bottom 
in this area is located at depths less than 18 
ft ( 5 . 5 m) , (Tab 1 e 3 O ) • 
B. From just below Bell Rock to the Coleman Bridge, 
there are 1,753.3 acres (2.06 mi 2 ) of Baylor 
bottom (Table 31). In this area, there are 857.7 
acres (1.01 mi2) of bottom classed as having a 
high or moderate potential (48.9%). About 91.0% 
of the Baylor bottoms are less than 18 ft (5.5 m) 
in depth (Chart 2). 
C. Below the Coleman Bridge (Chart 3), out of 525.3 
acres there are 223.2 acres (0.26 mi 2 ) or 42.5% 
with a moderate to high potential (Table 32). 
About 83% of these Baylor bottoms are less than 
18 ft (5.5 m) in depth. 
D. In the Poquoson River, there are 8,931.1 acres 
of Baylor bottom (10.5 mi 2 ). Of this total, 813.6 
acres (9.1%) is rated as having a high or moderate 
potential for oyster culture. 
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About 91. 3% of 
(Continued on Page 132) 
Table 30 
A Description of Baylor Bottoms in the York River 
(Chart 1) 
Vicinity of Bell Rock 
170.1 Acres or 0.20 Square Nautical Miles 
A. Type of Bottom and Area 
Extent Percent of 
Bottom Type (Acres) 
Hard Oyster Rock 0.4 
Shelly Bottom and Sand 0.0 
Shelly Bottom and Mud 8.1 
Sand 0.0 
Soft Mud 161. 6 
TOTAL 170.1 
B. Percentage of Baylor Bottoms Less Than 18' Deep 
Less than 18' 
More than 18' 
C. Analysis of Potential 
118.5 
51. 6 
Bottoms Less Than 18' (118.5 Acres) 
High 
.Moderate 
Low 
High 
Moderate 
Low 
Acres 
0.4 
8.1 
110.0 
Bottoms Deeper Than 18' (51.6 Acres) 
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Acres 
0.0 
0.0 
51.6 
Total 
0.2 
o.o 
4.8 
o.o 
95.0 
69.7 
% 'I'otal 
0.3 
6.8 
92.9 
% Total 
o.o 
0.0 
100.0 
A. 
Table 31 
A Description of Baylor Bottoms in the York River 
(Chart 2) 
Tyee 
Mid-River (To York River Bridge) 
1,753.3 Acres or 2.06 Square Nautical Miles 
of Bottom and Area 
Extent Percent of 
Bottom Type (Acres) 
Hard Oyster Rock 381. 5 
Shelly Bottom and Sand 170.7 
Shelly Bottom and Mud 305.5 
Sand 180.4 
Soft Mud 715.2 
TOTAL! 1,753.3 
B. Percentage of Baylor Bottoms Less Than 18' Deep 
Less than 18' 
More than 18' 
C. Analysis of Potential 
1,595.4 
157.9 
Bottoms Less Than 18' (1,595.4 Acres) 
Acres 
High 
Moderate 
Low 
380.8 
475.6 
739.0 
Bottoms Deeper Than 18' (157.9 Acres) 
Acres 
High 
Moderate 
Low 
Notes: 
0.7 
0.6 
156.6 
Total 
21.8 
9.7 
17.4 
10.3 
40.8 
91.0 
% Total 
23.9 
29.8 
46.3 
% Total 
0.4 
0.4 
99.2 
1. The total does not include 159.9 acres which were not 
surveyed because access was restricted. 
- 130 -
Table 32 
A Description of Baylor Bottoms in the York River 
(Chart 3) 
Below the York River Bridge 
525.3 Acres or 0.62 Square Nautical Miles 
A. Type of Bottom and Area 
Extent 
Bottom Type (Acres) 
Hard Oyster Rock 15.4 
Shelly Bottom and Sand o.o 
Shelly Bottom and Mud 207.8 
Sand 76.9 
Soft :Mud 225.2 
TOTAL 525.3 
B. Percentage of Baylor Bottoms Less Than 18' Deep 
Less than 18' 
More than 18' 
C. Analysis of Potential 
436.0 
89.3 
Bottoms Less Than 18' (436.0 Acres) 
High 
Moderate 
Low 
l'-,.cres 
14.1 
182.6 
239.3 
Bottoms Deeper Than 18' (89.3 Acres) 
/:,.cres 
High 
Moderate 
Low 
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1. 3 
25.2 
62.8 
Percent of 
Total 
2.9 
o.o 
39.6 
14.6 
42.9 
83.0 
% Total 
3.2 
41. 9 
54.9 
% Total 
1. 5 
28.2 
70.3 
(Continued from Page 128) 
all Baylor bottoms are located at depths less 
than 18 ft ( 5. 5 m) , (Table 33) . 
Total Acreage of Discrete Areas of Several Types of Bottom 
in Various Size Classes Expressed as Percentage of Total 
Table 34 shows the percentage of the discrete areas 
of bottom (in the various size classes) of various types of 
bottom in the York (as shown in Charts 1-3) having a high, 
moderate or low potential for oyster culture. 
A. In the vicinity of Bell Rock, all the areas 
suitable for oyster culture are in units less 
than five acres. 
B. In the mid-section of the York, from just below 
Bell Rock to the Coleman Bridge, discrete areas 
of bottom having a high to moderate potential 
are extensive. Fifty-six percent of the total 
rock area exists as units of over 100 acres; 
80% of the mud-shell bottoms are 20 acre units 
or larger, and 47% of the sand-shell bottoms 
are in units larger than 50 acres. 
C. Below the Coleman Bridge, areas of rock are all 
less than 10 acres in size. Mud-shell areas are 
large, 85.1% of the total bottom exists in units 
larger than 20 acres. No sand-shell bottoms were 
found in this area. 
(Continued on Page 136) 
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Table 33 
A Description of Baylor Bottoms in the 
Poquoson River and Vicinity. 
(Chart 4) 
8,931.1 Acres or 10.5 Square Nautical Miles 
A. Type of Bottom and Area 
Extent 
Bottom Type (Acres) 
Hard Oyster Rock 83.4 
Shelly Bottom and Sand 549.9 
Shelly Bottom and Mud 174.7 
Buried Shell 5.6 
Sand 4,061.8 
Soft Mud 4,055.7 
TOTAL 8,931.1 
B. Percentage of Baylor Bottoms Less Than 18' Deep 
Less than 18' 
More than 18' 
c. Analysis of Potential 
8,156.4 
774.7 
Bottoms Less Than 18' (8,156.4 Acres) 
High 
.Moderate 
Low 
Acres 
59.3 
450.3 
7,646.8 
Bottoms Deeper Than 18' (774.7 Acres) 
Acres 
High 
Moderate 
Low 
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24.1 
274.3 
476.3 
Percent of 
Total 
0.9 
6.1 
2.0 
0.1 
45.5 
45.4 
91.3 
% Total 
0.7 
5.5 
93.8 
% Total 
3.1 
35.4 
61. 5 
Table 34 
Total Acreaqe of Discrete Areas of Several TYPes of 
Bottom in Various Size Classes Expressed as Percentage 
of Total. 
Size-Acres 
o.o- 5.0 
5.1- 10.0 
10.1- 20.0 
20.1- so.a 
50.1-100.0 
> 100.0 
Total (Acres) 
Size-Acres 
0.0- 5.0 
5.1- 10.0 
10.1- 20.0 
20.1- so.a 
50.1-100.0 
> 100.0 
Total (Acres) 
Size-Acres 
o.o- 5.0 
5.1- 10.0 
10.1- 20.0 
20.1- 50.0 
50.1-100.0 
> 100.0 
Total (Acres) 
Rock - 397.3 Acres 
Vicinity of Mid-
Bell Rock River 
Percentages 
100.0 1. 5 
0.0 4.3 
0.0 3.1 
0.0 35.1 
0.0 0.0 
0.0 56.0 
0.4 381. 5 
.Mud-Shell - 521.4 Acres 
Percenta9:es 
100.0 0.5 
0.0 7.3 
o.o 12.7 
o.o 51.3 
0.0 28.2 
0.0 o.o 
8.1 305.5 
Sand-Shell 
-
170.7 Acres 
Percentages 
3.9 
7.0 
27.6 
14.4 
47.1 
0.0 
0.0 170.7 
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Below 
Bridge 
40.9 
59.1 
0.0 
0.0 
o.o 
0.0 
15.4 
2.0 
5.0 
7.9 
30.7 
o.o 
54.4 
207.8 
0.0 
Table 34 (Contd.) 
Sand - 257.3 Acres 
Vicinity of Mid- Below 
Bell Rock River Bridge 
Size-Acres Percentages 
0.0- 5.0 2.5 6.2 
5.1- 10.0 9.6 9.1 
10.1- 20.0 0.0 58.4 
20.1- 50.0 50.1 26.3 
50.1-100.0 37.8 0.0 
> 100.0 0.0 0.0 
Total (Acres) o.o 180.4 76.9 
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(Continued from Page 132) 
D. Table 35 shows the percentage of discrete areas 
of various types of bottom in the Poquoson River 
having a high, moderate or low potential for oyster 
culture (Chart 4). In this area, discrete areas 
having a high or moderate potential for shellfish 
culture were large. About 64% of the rock area 
was in the 20 to 50 acre size category. Over 83% 
of the mud-shell areas were in the 50-100 acre 
size range and 45% of the mud-shell bottoms were 
over 100 acres in size. 
Summary - Total Acres Having a High to Moderate Potential 
for Oyster Culture in the York and Poquoson Rivers 
A. In the York River, there are 1,089 acres (1.28 
mi 2 ) having a high to moderate potential. This 
is 44.5% of the Baylor bottom surveyed. Fifty-
five percent of the bottom or 1,359.3 acres 
(1.60 mi 2 ) is sand or soft mud (Table 36). 
B. In the Poquoson River area, there are 813.6 
acres (0.96 mi 2 ) of bottom rated as having a 
high to moderate potential. This is 9.0% of 
all the Baylor bottom surveyed in this region 
(Table 33). 
- 136 -
Table 35 
Size of Discrete Areas and Types of Bottom by Size 
Class Expressed as Percentage of Total. 
Rock - 83.4 Acres 
Poquoson River 
and Vicinity 
Size (Acres) 
o.o- 5.0 
5.1- 10.0 
10.1- 20.0 
20.1- 50.0 
50.1-100.0 
> 100.0 
Total (Acres) 
Mud-Shell - 174.7 Acres 
Size (Acres) 
0.0- 5.0 
5.1- 10.0 
10.1- 20.0 
20.1- 50.0 
50.1-100.0 
> 100.0 
Total (Acres) 
Sand-Sh~ll - 549.9 Acres 
Size (Acres) 
o.o- 5.0 
5.1- 10.0 
10.1- 20.0 
20.1- 50.0 
50.1-100.0 
> 100.0 
'l,otal (Acres) 
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Percentages 
28.5 
7.2 
0.0 
64.3 
0.0 
0.0 
83.4 
Percentages 
5.8 
4.0 
6.6 
0.0 
83.6 
0.0 
174.7 
Percentages 
8.6 
1. 9 
10.0 
15.3 
19.2 
45.0 
Table 35 (Contd.) 
Buried Shell - 5.6 Acres 
Size (Acres) 
o.o- 5.0 
5.1- 10.0 
10.1- 20.0 
20.1- 50.0 
so.1-100.0 
> 100.0 
Total (Acres) 
Sand - 4,061.8 Acres 
Size {Acres) 
0.0- 5.0 
5.1- 10.0 
10.1- 20.0 
20.1- so.a 
50.1-100.0 
> 100.0 
Total {Acres) 
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Poquoson River 
and Vicinity 
Percentages 
100.0 
0.0 
0.0 
0.0 
0.0 
0.0 
5.6 
Percentages 
0.04 
0.0 
o.o 
0.0 
0.0 
99.96 
4,061.8 
'I1able 36 
A Summary of Acreages of Bottom in the York River 
Extent Percent of 
Bottom Type (Acres) Total 
Oyster Rock 397.3 16.2 
Shelly Sand 170.7 7.0 
Shelly Mud 521. 4 21. 3 
Sand 257.3 10.5 
Soft Mud 1,102.0 45.0 
TOTAL (Acres) 2,448.7 
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Hydrographic Data and Potential for Oysters 
and Other Molluscan Species 
The York River 
Hydrography 
Salinities at the mouth of the York River from 
1949 to 1961 during fall averaged 22°/oo; at Clay Bank, 14 
miles upriver, they averaged 18°/oo. Spring salinities 
at the same location averaged 16°/oo at the entrance and 
12°/oo at Clay Bank (Stroup and Lynn, 1963). 
Data on file at VIMS obtained over the period 
from 1970 to the present indicate similar values. At the 
upper-most Baylor bottom in the York, at Bell Rock, the 
average October salinity was about 14~oo; the average 
May /June salinity was 8. 2°/oo . 
Oyster Growth 
Salinities in the York River are high enough to 
permit fast growth. Moreover, even the public bottoms at 
Bell Rock are not subject to freshwater kill. During Tropical 
Storm Agnes in 1972, few oysters died on these public bottoms 
(Haven, et al, 1976). 
Diseases 
Fall salinities exceed 15°/oo over most of the 
Baylor bottoms in the mid and lower river. Therefore, these 
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areas are designated as Class I or II for MSX to about Roane 
Point (about 3.5 miles below Bell Rock), (Andrews, 1968). 
This disease has shown no signs of declining in intensity 
in this system during the past few years. If James River 
seed (susceptible stock) is planted in this area, annual 
losses could reach 50 to 60% or higher. Because of this 
aspect, few leaseholders have planted seed in the mid or 
lower York since 1960. 
There is, however, another aspect of the MSX mortality 
in a Class II area which must be recognized. Our observations 
and reports by others indicate that oysters setting in a 
region where MSX is active often grow to maturity with very 
low mortality due to this pathogen. 
The oyster disease Dermo may kill oysters 
in the same area as where MSX is a problem. Where fall 
salinities exceed 15°/oo and where temperatures are above 
average, deaths may be expected. Dermo seldom occur 
river-wide; losses on thickly planted beds may average 
10-20%. 
Oyster Drill (Urosalpinx cinerea) 
The oyster drill Urosalpinx cinerea is active in 
the lower York and its impact extends upriver to the vicinity 
of Page Rock Light. The drills were not killed in this 
system as they were in many other estuaries during Tropical 
Storm Agnes in 1972 (Haven, et al, 1976). 
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Blue Crab (Callinectes sapidus) 
The blue crab is present on all Baylor bottoms 
in the York. Therefore, it may kill small recently set 
spat, or small hatchery-reared spat. 
Setting Potential 
From 1948 to the present, numbers of spat have 
been counted each fall on bushel samples of bottom cultch 
at four locations: Bell Rock in the upper river, and 
Aberdeen, Pages and Green Rock in the mid-river. 
All the preceding locations are above the Coleman Bridge. 
Over this period, the 5-year average spatfall (with one 
exception) has been less than 50 spat per bushel. The 
single exception occurred at Aberdeen Rock during the 
1971-76 period when the average spat per bushel count reached 
68. On the basis of these data, we class the area above 
the Coleman Bridge as having a low potential as a seed 
area. Shell material planted on the bottom above the Cole-
man Bridge would not receive a commercial set with any 
degree of regularity. 
Studies with shellstrings from 1968 to the present 
indicate a higher setting rate (low to moderate) below the 
Coleman Bridge. 
Hard Clam (Mercenaria mercenaria) 
The segment of the York from about two miles above 
the Coleman Bridge to the river entrance are moderately to 
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highly productive of hard clams (Haven, Loesch and Whitcomb, 
1973). It now supports a conunercial harvest by up to 10-20 
boats. Salinities are high enough below the bridge for 
satisfactory annual recruitment. 
Best Use of the York 
For this analysis, the York is divided into three 
seqtions. 
A. There is a small area around Bell Rock where 
seed oysters from the James may be planted, and 
which would be well suited to grow non-MSX 
resistant hatchery seed. This area has little, 
if any, potential for growing seed oysters. 
B. The extensive areas of shelly bottom from below 
the Bell Rock area to the Coleman Bridge are in 
Class I or II MSX areas and have little value 
for growing James River s~ed. Moreover, the 
areas have a low potential for growing oysters 
from planted shell cultch. Their chief value 
would be to grow seed oysters grown in an MSX 
region which have resistance to this disease. 
Another use would be to grow hatchery-reared MSX-
resistant seed. 
c. The Baylor bottoms in the York below the Coleman 
Bridge are Type I for MSX. Therefore, they can 
not be used to grow seed from the James, or similar 
strains of non-MSX resistant seed. Losses from 
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drills in the lower reaches of this zone may 
also be expected. 
The area does receive a light to moderate 
set during most years (based on limited shellstring 
and shellbag data). Its best use for oyster 
culture would be to use the better bottoms as a 
grow out area for spat cultured on planted shell, 
or as an area to grow MSX-resistant hatchery-reared 
seed. Drills would be a problem. 
An alternate use would be to use the extensive 
areas of mud, mud-shell or sand-shell as bottoms 
for culturing hatchery-reared hard clams. There 
are still problems associated with farming this 
species. However, as a long range goal, this 
should be considered. 
Hydrographic Data and Potential for Oysters 
and Other Molluscan Species 
The Poquoson River 
Hydrography 
In the Poquoson River area, over the region studied, 
salinities show little gradient. From 1949 to 1961, fall 
salinities averaged about 22°/oo; in spring the average was 
about 17°/oo (Stroup and Lynn, 1963). There is no danger 
of freshwater kill in this area. 
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Oyster Growth 
The salinity range observed is optimum for oyster 
growth. 
Diseases 
Both MSX and Dermo are present in this area, 
and the incidence of these two diseases would be the 
same as just described for the York River below the Coleman 
Bridge (Andrews, 1968). 
Oyster Drills (Urosalpinx cinerea) 
Oyster drills are present in many areas. 
Blue Crab (Callinectes sapidus) 
The blue crab is present on all Baylor bottoms 
in the Poquoson. Therefore, it may kill small recently set 
spat, or small hatchery-reared spat. 
Setting Potential 
Limited setting studies using shellstrings in 
1977 and observations on VMRC shell plantings after 1972 
indicate that this area has a moderate to high potential 
for set along the margins of the shore and a moderate 
potential (similar to the lower York) in deeper water. 
Soft Clam (Mya arenaria) 
Soft clams occur in widely scattered concentrations 
in the intertidal zone in this area, but commercial con-
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centrations have not been found in deep waters during 
extensive surveys for hard clams from 1968 to 1972 (Haven, 
Loesch and Whitcomb, 1973). 
Brackish Water Clam (Rangia cuneata) 
This species does not occur in this region. 
Hard Clam (Mercenaria mercenaria) 
The mouth of this river and the Bay area outside 
the entrance is moderately to highly productive of hard 
clams (Haven, Loesch and Whitcomb, 1973). Salinities are 
high enough for annual recruitment. 
Best Use of the Poquoson 
The best use of this area would be the same as 
for the lower York River (see C). 
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APPENDIX A 
Legend Code for Baylor Study 
Bottom Type (probe) 
Sand 
Mud 
Sand-shell 
Mud-shell 
Oyster rock; heavy shell 
Gravel 
Clay 
Grass 
Mud over shell 
No probe record 
Audio Record 
Sand 
0-20% shell 
20-50% shell 
50-75% shell 
75-100% shell 
100% shell 
Mud 
No audio record 
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Code No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
Code No. 
1 
2 
5 
6 
8 
9 
0 
7 
APPENDIX B 
Percentage Composition of Patent Tong Grabs on Various 
Types of Bottom, and Estimated Density of Oysters.! 
Bowlers Light to Jones Point 
I. Rock - 4 Grabs 
Vol. shell/grab (qts) 
Vol. cinder/grab (qts) 
% shell and cinder/grab 
% grabs with surface shell 
No. live oysters/grab 
Est. bu/oysters/acre 
II. Shell-sand - 1 Grab2 
Vol. shell/grab (qts) 
Vol. cinder/grab (qts) 
% shell and cinder/grab 
% grabs with surface shell 
No. live oysters/grab 
Est. bu/oysters/acre 
7.00 
3.00 
51.0 
75.0 
2.0 
30.0 
9.0 
2.0 
50.0 
100.0 
9.0 
Remarks - 50% sand by volume in grab. 
III. Shell-mud - 7 Grabs 
Vol. shell/grab (qts) 
Vol. cinder/grab (qts) 
% shell and cinder/grab 
% grabs with surface shell 
No. live oysters/grab 
Est. bu/oysters/acre 
9.86 
2.43 
35.0 
57.0 
0.57 
9.0 
Remarks - All grabs contained mud (up to 100%). 
IV. Mud - 6 Grabs 
Vol. shell/grab (qts) 
Vol. cinder/grab (qts) 
% shell and cinder/grab 
% grabs with surface shell 
No. live oysters/grab 
Est. bu/oysters/acre 
0.11 
0.0 
<1.0 
0.0 
0.0 
0.0 
Remarks - About 99% by volume of each grab was mud. 
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Appendix B (Contd.) 
Bowlers Light to Jones Point, Contd. 
V. Gravel - 1 Grab 
Vol. shell/grab (qts) 
Vol. cinder/grab (qts) 
% shell and cinder/grab 
% grabs with surface shell 
No. live oysters/grab 
Est. bu/oysters/acre 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
Remarks - Grab contained sand and mud with some 
gravel. 
1 Estimated 400 oysters/acre. 
2 Data based on one grab; no./acre not calculated. 
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Appendix B (Contd.) 
Percentage Composition of Patent Tong Grabs on Various 
Types of Bottom, and Estimated Density of Oysters.l 
Jones Point to Smokey Point 
I. Rock - 29 Grabs 
Vol. shell/grab (qts) 
Vol. cinder/grab (qts) 
% shell and cinder/grab 
% grabs with surface shell 
No. live oysters/grab 
Est. bu/oysters/acre 
II. Shell-sand - 11 Grabs 
Vol. shell/grab (qts) 
Vol. cinder/grab (qts) 
% shell and cinder/grab 
% grabs with surface shell 
No. live oysters/grab 
Est. bu/oysters/acre 
9.8 
3.3 
49.6 
83.0 
2.10 
31.0 
4.91 
0.27 
15.4 
64.0 
1.55 
23.1 
Remarks - All grabs contained sand (up to 90% 
by volume). 
III. Shell-mud - 17 Grabs 
Vol. shell/grab (qts) 
Vol. cinder/grab (qts) 
% shell and cinder/grab 
% grabs with surface shell 
No. live oysters/grab 
Est. bu/oysters/acre 
4.53 
0.41 
16.2 
36.0 
0.53 
8.0 
Remarks - All grabs contained mud (up to 100%); 
sand never predominated. 
IV. Mud - 12 Grabs 
Vol. shell/grab (qts) 
Vol. cinder/grab (qts) 
% shell and cinder/grab 
% grabs with surface shell 
No. live oysters/grab 
Est. bu/oysters/acre 
1.0 
0.0 
<1.0 
0.0 
0.0 
0.0 
Remarks - 95 to 100% mud in each grab. 
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Appendix B (Contd.) 
Jones Point to Smokey Point, Contd. 
V. Sand - 7 Grabs 
Vol. shell/grab (qts) 
Vol. cinder/grab (qts) 
% shell and cinder/grab 
% grabs with surface shell 
No. live oysters/grab 
Est. bu/oysters/acre 
1.07 
0.0 
<1.0 
0.0 
0.0 
0.0 
Remarks - 70 to 100% by volume of each grab was sand. 
1 Estimated 400 oysters/bushel. 
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Appendix B (Contd.) 
Percentage Composition of Patent Tong Grabs on Various 
Types of Bottom, and Estimated Density of Oysters.l 
Smokey Point to Stingray Point 
I. Rock - 32 Grabs 
Vol. shell/grab (qts) 
Vol. cinder/grab {qts) 
% shell and cinder/grab 
% grabs with surface shell 
No. live oysters/grab 
Est. bu/oysters/acre 
1 Estimated 400 oysters/bushel. 
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8.03 
1. 86 
47.0 
69.0 
2.88 
43.0 
APPENDIX C 
A Comparison of Bottom Type as Determined by Sounding and by Patent Tongs (Grab). 
Bowlers Light to Jones Point 
Vol. 
No. of Oysters Vol. Vol. Shell & 
Agree- Shell Cinder Cinder 
Sounding Grab ment Mark Small Qts Qts Qts Remarks 
Rock Mud; 1 shell only No 0 0 0 1 Shell 
Shell-mud Buried shell No ~ 0 ~ 6 Shells buried 
Shell-mud 30% surf shell Yes 1 0 18 4 22 70% shell; 30% mud 
Mud Mud Yes 0 0 0 1 Shell 
Gravel Sand, mud, gravel Yes 0 0 0 0 0 50% sand; 50% mud; some gravel 
Shell-mud Mud No 0 0 0 0 0 100% mud 
Mud Mud Yes 0 0 0 0 0 100% mud 
Mud Mud Yes 0 0 0 0 0 100% mud 
Shell-mud Mud and buried No 0 0 2~ 0 2~ Mud and buried shell 
shell 
Rock Rock Yes 2 3 9 6 15 Oyster rock 
Shell-mud Rock Yes 1 2 25 5 30 75% shell or oyster; 25% mud 
Mud Mud Yes 0 0 1 0 1 6 buried shell and mud 
Rock 60% surf shell Yes 0 0 9 4 13 30% mud; 70% shell 
Rock Rock Yes 3 0 10 
-
12 40% mud; 60% shell and oyster 
Shell-mud Shell-mud Yes 0 0 8 1 9 70% mud; 30% shell 
Shell-sand Shell-sand Yes 7 2 9 2 11 50% oysters, shell; 50% sand, mud 
Mud Mud Yes 0 0 0 0 0 Mud 
Shell-mud Shell-mud Yes 0 0 15 7 22 30% mud; 70% shells 
Mud Mud Yes 0 0 0 0 0 Mud 
Appendix C (Contd.) 
A Comparison of Bottom Type as Determined by Sounding and by Patent Tongs. 
Jones Point to Smokey Point 
Vol. 
No. of Oysters Vol. Vol. Shell & 
Agree- Shell Cinder Cinder 
Sounding Grab ment Mark Small Qts Qts Qts Remarks 
Mud Sand No 0 0 0 0 0 Sand 
Rock Rock Yes 0 3 6 2 8 75% shell, oyster; 25% mud, sand 
Rock 30% Surf shell Yes 0 0 16 3 19 50% mud; 50% shell, cinder 
Rock Rock Yes 4 1 12 6 18 70% shells, oysters; 30% mud 
Rock Rock Yes 8 2 8 2 10 80% shell, oyster; 20% mud 
Rock Rock Yes 3 0 9 2 11 60% oyster shells; 40% mud 
Rock Rock Yes 3 0 7 15 22 50% oyster, shell; 50% mud 
Rock Buried shell No 0 0 5 0 5 Mud and buried shell 
Rock Mud, buried shell No 0 0 ~ 0 ~ Mud and 2 buried shells 
Rock Buried shell No 0 0 1 0 1 Mud, buried shell 
Rock Rock Yes 5 0 14 9 23 70% oysters, shells; 30% mud 
Rock Rock Yes 4 0 14 6 20 80% oysters, shell; 20% mud 
Rock 50% surf shell Yes 0 0 6 2 8 90% shells; 10% sand, mud 
Rock Rock Yes 3 0 7 2~ 9~ 95% shell, oyster; 5% mud, sand 
Rock Mud, buried shell No 0 0 1 0 1 Mud, buried shell 
Rock Rock Yes 3 0 12 7 19 30% mud; 70% shells and oysters 
Mud, shell 10% surf shell Yes 0 0 3 0 3 95% mud; 5% shell 
Sand, shell Sand, shell Yes 0 0 2 0 2 6 buried shells; largely sand 
Sand Sand Yes 0 0 0 0 0 Sand 
Rock Rock Yes 5 0 9 5 14 50% mud; 50% mud, oysters 
Rock Rock Yes 1 0 9 4~ 13~ 70% mud, 30% shells 
Appendix C (Contd.) 
Jones Point to Smokey Point, Contd. 
Vol. 
No. of Oysters Vol. Vol. Shell & 
Agree- Shell Cinder Cinder 
Sounding Grab ment Mark Small Qts Qts Qts Remarks 
Rock Rock Yes 5 1 10 2 12 70% shells, oysters; 30% mud 
Mud, shell Mud, shell Yes 0 0 2 0 2 10 buried shells; mud 
Mud, shell Mud, shell Yes 0 0 7 0 7 80% mud; 20% shell 
Mud Mud Yes 0 0 1 0 1 5 buried shells; mud 
Rock Rock Yes 3 0 8 1 9 70% mud; 30% shells and oysters 
Mud, shell Mud No 0 0 0 0 0 Mud 
Sand, shell Oysters, shells, Yes 1 0 1 0 1 90% sand; 10% shell 
sand 
Sand, shell Rock Yes 6 6 13 2 15 50% sand, oysters, shell; 50% mud 
Mud Mud, buried shell Yes 0 0 0 0 0 3 buried shells; mud 
Sand Sand, buried shell Yes 0 0 k 2 0 ~ Sand; 2 buried shells 
Mud, shell Mud, buried shell No 0 0 1 0 1 Mud; buried shell 
Mud, shell Mud, buried shell No 0 0 2 0 2 Mud; 6 buried shell 
Mud Mud Yes 0 0 0 0 0 Mud 
Sand Sand Yes 0 0 0 0 0 Sand 
Rock 20% Surf shell Yes 0 0 11 1 12 30% mud; 70% shells 
Mud, shell Mud, buried shell No 0 0 3 l 3~ Mud, 7 buried shells "2 
Rock Mud, buried shell No 0 0 12 3 15 80% mud; 20% buried shell 
Shell-mud Sand, buried shell No 0 0 2 0 2 Sand; buried shell 
Shell-mud 80% surf shell Yes 2 0 12 2 14 80% shells; 20% mud 
Mud Mud Yes 0 0 0 0 0 Mud 
Sand Sand Yes 0 0 0 0 0 Sand 
Rock 20% surf shell Yes 0 0 12 2 14 70% mud; 30% shell 
Rock 301~ surf shell Yes 0 0 15 6 21 60% shells; 40% mud 
Shell-sand Oysters, buried Yes 1 0 5 0 5 95% sand; 5% shell and oysters 
shell 
Shell-sand Oysters, buried Yes 1 0 6 0 6 80% sand; 20% shell and oysters 
shell 
Shell-sand Oysters; surf shell Yes 2 0 8 0 8 40% sand; 60% shell and oysters 
Mud Mud, buried shell Yes 0 0 2 0 0 Mud; 7 buried shells 
Sand Sand, buried shell Yes 0 0 3 0 3 Sand; 8 buried shells 
Appendix C (Contd.) 
Jones Point to Smokey Point, Contd. 
Vol. 
No. of Oysters Vol. Vol. Shell & 
Agree- Shell Cinder Cinder 
Sounding Grab ment Mark Small Qts Qts Qts Remarks 
Shell-sand Sand, buried shell No 0 0 3 0 3 Sand; 9 buried shells 
Shell-sand Sand, buried shell No 0 0 6 0 6 Sand; buried shells 
Mud Mud Yes 0 0 0 0 0 Mud 
Sand Sand, buried shells Yes 0 0 4 0 4 Sand; buried shells 
Rock 40% surf shell Yes 0 0 14 3 17 50% mud; 50% shell 
Shell-mud Mud No 0 0 0 0 0 Mud 
Shell-mud Mud No 0 0 0 0 0 Mud 
Mud Mud Yes 0 0 0 0 0 Mud 
Rock 30% surf shell Yes 0 0 13 3 16 60% mud; 40% shells 
Rock 40% surf shell Yes 0 0 8 1~ 9~ 50% sand, mud; 50% shells 
Shell-mud Mud, buried shell No 0 0 6 0 6 90% mud; 10% shell 
Shell-mud 70% surface shell Yes 1 6 7 ~ 7~ 90% oyster and shell; 10% sand 
Mud Mud Yes 0 0 2 0 2 Mud 
Rock Rock Yes 0 4 14 2 16 80% mud; 20% shell and oysters 
Shell-mud Mud, buried shell No 0 0 8 0 8 95% mud; 5% shell 
Shell-mud Mud No 0 0 0 0 0 Mud 
Shell-mud Mud, buried shell No 0 0 10 0 10 95% mud; 5% buried shell 
Mud Mud, buried shell No 0 0 6 0 6 98% mud; 2% buried shell 
Rock Rock Yes 0 1 15 2 17 60% shells; 40% mud 
Shell-sand Sand No 0 0 0 0 0 100% sand 
Shell-sand 10% surf shell Yes 0 0 3 0 3 80% sand; 20% shell 
Mud Mud Yes 0 0 1 0 1 100% mud; 4 buried shells 
Rock Rock Yes 1 1 16 3 19 70% shell cinder; 30% mud 
Mud Mud Yes 0 0 0 0 0 Mud 
Shell-sand Sand, buried shell No 0 0 7 1 8 90% sand; 10% shell 
Shell-mud 50% surf shell Yes 0 0 14 4 18 40% mud; 60% shell 
Sand Mud; sand Yes 0 0 0 0 0 70% mud; 30% sand 
Appendix C (Contd.) 
A Comparison of Bottom Type as Determined By Sounding and By Patent T,Jngs 
Smokey Point to Stingray Point 
Vol. 
No. of Oysters Vol. Vol. Shell & 
Agree- Shell Cinder Cinder 
Sounding Grab ment Mark Small Qts Qts Qts Remarks 
Rock Mud, buried shell No 0 0 33 0 33 70% shell; 30% mud 
Rock Rock Yes 1 0 11 5 16 50% mud; 50% shell 
Rock Rock Yes 1 1 6 3 9 80% shell; 20% mud and sand 
Rock Mud; buried shell No 0 0 11 6 17 60% mud; 40% shell 
Rock Rock Yes 2 1 8 2 10 80% shell and oysters; 20% mud 
Rock Mud; buried shell No 0 0 9 2 11 40% shell; (:.()"/ VV/o mud 
Rock Sand, mud; buried No 0 0 3 2 5 90% sand, mud; 10% shell, cinder 
shell 
Rock Rock Yes 1 0 4 1 5 60% sand; 40% shell .l.. 
Rock Rock Yes 0 2 3 ~ 3~ 60% sand; 40% shell 
Rock Mud; buried shell No 0 0 17 5 22 80% shell; 20% mud 
Rock Rock Yes 3 0 14 7 21 90% shell, cinder; 10% mud 
Rock Rock Yes 13 4 11 3 14 95% shell, oyster; 5% mud 
Rock Rock Yes 2 0 14 5 19 70% shell, oyster; 30% mud 
Rock Rock Yes 3 2 5 ~ 5~ Rock 
Rock Mud; buried shell No 0 0 8 0 8 80% mud; 20% buried shells 
Rock Rock Yes 2 1 6 1 7 80% shell; 20% mud 
Rock Rock Yes 1 0 6 ~ 6~ 40% shell; 60% mud 
Rock Rock Yes 2 3 14 1 15 70% shell; 30% mud 
Rock Mud No 0 0 0 0 0 Mud (25' depth) 
Rock Mud; buried shell No 0 0 8 2 10 60% mud; 40% shells (24' depth) 
Rock Rock Yes 1 1 15 5 20 60% shell; 40% mud (24' depth) 
Rock Rock Yes 2 0 5 k 2 5~ 80% mud, sand; 20% sand (23' depth) 
Rock Rock Yes 5 12 5 1 6 Rock (25' depth) 
Rock Rock Yes 0 1 3 0 3 60% shell; 40% mud 
Appendix C (Contd.) 
Smokey Point to Stingray Point, Contd. 
Vol. 
Vol. Vol. Shell & 
Agree- Shell Cinder Cinder 
Soundings Grab ment Mark Small Qts Qts Qts Remarks 
Rock Rock Yes 2 2 3 0 3 Rock (25' depth) 
Rock Rock Yes 0 3 5 0 5 60% mud, sand; 40% shell 
Rock Rock Yes 0 1 3 0 3 90% shell, oyster; 10% sand 
Rock Rock Yes 2 9 4 0 4 Rock 
Rock Sand, mud; buried No 0 0 4 ~ 4~ 30% sand, mud; 70% shell 
shell 
Rock 5% surf shell Yes 0 0 6 0 6 60% sand, mud; 35% buried shell; 
5% surf shell 
Rock Rock Yes 1 5 7 6 13 90% shell, cinder; 10% sand, mud 
Rock Mud; buried shell No 0 0 6 0 6 75% mud; 25% shell (all buried) 
APPENDIX D 
Comparison of Patent Tong Grabs on Variou~ Types of Bottom and Estimated Density 
of Oysters 1978. Area of Tongs - 9.29 ft • 
Remarks 
Total Percent Station 
ts Qts in Surface No. Depth Location of Shell 
Oysters Shell Cinder Grab Shell Oysters (ft) Substrate Surface Buried 
East River Rock 
Grab 1 0 4 0 5 0 16 N.D. X X 
2 0 8 2 40 0 18 N.D. X X 
Total 0 12 2 0 
East River Shell-sand 
Grab 1 0 4 0 2 0 17 Sand X X 
2 0 4 1 20 0 9 Sand X X 
3 0 0 0 0 0 10 Sand None 
Total 0 8 1 0 
East River Mud-shell 
Grab 1 0 3 0 0 0 18 Mud X 
2 0 0 0 0 0 10 Mud None 
Total 0 3 0 0 
North River Rock 
Grab 1 0 12 1 55 5 0 15 Sand X X 
North River Shell-sand 
Grab 1 0 4 2 40 10 0 13 Sand X X 
2 0 12 0 40 0 0 15 Sand X 
Total 0 16 2 80 0 
Appendix D (Contd.) 
Remarks 
Total Percent Station 
Qts Qts in Surface No. Depth Location of Shell 
Oysters Shell Cinder Grab Shell Oysters (ft) Substrate Surface Buried 
North River Mud-shell 
Grab 1 2 15 2 50 20 5 18 Mud X X 
Mobjack Bay Rock 
Grab 1 1 18 2 30 20 5 12 N.D. X X 
2 0 8 0 30 0 0 14 N.D. X 
3 5 20 3 100 16 19 N.D. X X 
4 0 5 1 40 0 18 N.D. X X 
5 0 5 2 20 0 14 N.D. X X 
6 0 5 1 10 0 14 N.D. X X 
Total 6 61 9 21 
Mobjack Bay Shell-sand 
Grab 1 0 6 0 35 0 0 10 Sand X 
2 2 12 4 40 4 14 N.D. X X 
3 0 3 0 2 0 11 Sand X X 
4 0 18 3 45 0 0 18 N.D. X 
5 0 18 1 55 5 0 10 Sand X X 
6 0 0 0 8 0 0 16 Sand None 
7 0 0 0 25 0 0 15 Sand None 
8 0 0 0 0 0 20 Mud None 
9 0 3 1 2 0 12 N.D. X X 
10 0 12 2 0 0 15 Sand X 
11 0 18 2 2 0 13 N.D. X •x 
Total 2 90 13 4 
Mobjack Bay Mud-shell 
Grab 1 0 8 2 5 0 15 N.D. X X 
2 0 3 1 0 0 19 Mud X 
Total 0 11 3 0 
Appendix D (Contd.) 
Remarks 
Total Percent Station 
Qts Qts in Surface No. Depth Location of Shell 
Oysters Shell Cinder Grab Shell Oysters (ft) Substrate Surface "1.lried 
Severn River Sand-shell 
Grab 1 0.5 10 2 35 40 1.5 20 Sand X X 
2 0 6 0 14 20 0 17 Sand X X 
3 0 6 0 35 20 0 13 X X 
Total 0.5 22 2 1.5 
Severn River Mud-shell 
Grab 1 0 14 0 50 10 0 20 Mud X X 
2 0.4 12 1 45 10 1 18 Mud X X 
3 0 8 0 60 5 0 16 Mud X X 
Total 0.4 34 1 1 
Ware River Rock 
Grab 1 2 16 1 35 25 10 12 Mud X X 
Ware River Sand-shell 
Grab 1 0 9 0 22 10 0 12 Sand X X 
2 0 4 0 15 20 0 14 Sand X X 
3 0 5 0 25 10 0 18 Sand X X 
Total 0 18 0 0 
Ware River Mud-shell 
Grab 1 0 16 0 65 0 0 13 Mud X 
Appendix D (Contd.) 
Remarks 
Total Percent Station 
ts Qts in Surface No. Depth Location of Shell 
Oysters Shell Cinder Grab Shell Oysters (ft) Substrate Surface Buried 
York River 
Bell Rock Rock 
Grab 1 6.0 8 2 90 21 18 N.D. X X 
2 0.5 12 5 40 3 18 N.D. X X 
3 0.1 7 1 50 2 18 N.D. X X 
4 3.0 10 2 80 16 18 N.D. X X 
Total 9.6 37 10 . . 42 
York River 
Ab. Coleman Rock 
Grab 1 4 12 2 60 11 10 N.D. X X 
2 0 10 2 20 0 10 N.D. X X 
3 6 14 3 80 13 9 N.D. X X 
4 0 20 5 30 0 8 N.D. X X 
5 0 4 2 90 0 10 N.D. X X 
6 4 8 2 100 5 8 N.D. X 
7 0 5 2 20 0 9 N.D. X X 
8 0 10 4 10 0 10 N.D. X X 
9 0 8 3 4 0 9 N.D. X X 
10 0 8 3 10 0 9 N.D. X X 
11 0 10 2 40 0 11 N.D. X 
12 0.1 6 0 100 1 8 N.D. X X 
13 0 3 5 75 0 9 N.D. X X 
14 0 6 2 80 0 10 N.D. X X 
15 2 8 3 50 4 8 N.D. X X 
16 0 6 2 40 0 16 N.D. X X 
17 3 5 2 20 8 5 N.D. X X 
18 0 10 3 60 0 5 N.D. X X 
Total 19.1 153 47 42 
Appendix D (Contd.) 
Remarks 
Total Percent Station 
ts Qts in Surface No. Depth Location of Shell 
Oysters Shell Cinder Grab Shell Oysters (ft) Substrate Surface Buried 
York River 
Ab. Coleman Sand-shell 
Grab 1 0 8 2 20 0 16 
York River 
Ab. Coleman Mud-shell 
Grab 1 0 15 8 0 0 12 Mud X 
2 1 4 2 30 2 13 Mud X X 
3 0 5 0 0 0 10 Mud X 
4 0 12 4 10 0 11 Mud X X 
Total 1 36 14 2 
York River 
Below Coleman Rock 
Grab 1 0 15 4 45 40 0 18 N.D. X X 
2 5 22 5 45 80 16 10 N.D. X X 
3 0 25 3 55 20 0 15 N.D. X X 
4 0 15 2 28 25 0 15 N.D. X X 
5 0 4 0 50 0 0 25 N.D. X 
Total 5 81 14 223 16 
York River 
Below Coleman Mud-shell 
Grab 1 0 25 5 55 40 0 19 Mud X X 
2 0 8 2 55 2 0 18 Mud X X 
3 0 10 2 25 3 0 22 Mud X X 
4 0 4 0 50 0 0 13 Mud X 
5 0 20 2 45 20 0 16 Mud X X 
6 0 5 2 35 5 0 16 Mud X X 
7 0 3 1 30 2 0 18 Mud X X 
Total 0 75 13 295 0 
Appendix D (Contd.) 
Remarks 
Total Percent Station 
ts Qts in Surface No. Depth Location of Shell 
Oysters Shell Cinder Grab Shell Oysters (ft) Substrate Surface Buried 
York River 
Below Coleman Sand-shell 
Grab 1 0 20 2 30 25 0 13 Sand X X 
Poquoson Area Rock 
Grab 1 0 5 1 5 0 N.D. X X 
2 5 25 1 40 52 N.D. X X 
3 0 0 0 0 0 19 Sand None 
4 0 5 1 3 0 18 Sand X X 
5 0 5 2 3 0 21 N.D. X X 
6 0 0 0 0 0 21 Mud None 
7 0 0 0 0 0 19 Mud None 
8 0 4 1 0 0 19 N.D. X 
9 0 3 1 0 0 18 N.D. X 
10 0 4 1 2 0 19 N.D. X X 
11 0 4 1 5 0 19 N.D. X X 
12 0 3 0 0 0 19 N.D. X 
Total 5 58 9 52 
Poquoson Area Mud-shell 
Grab 1 0 3 1 0 0 18 Mud X 
2 0 5 2 0 0 19 Mud X 
3 0 5 2 2 0 19 Mud X X 
4 0 1 0 0 0 17 Mud X 
5 0 4 1 0 0 19 Mud X X 
6 0 0 0 0 0 19 Mud X 
Total 0 18 6 0 
Appendix D (Contd.) 
Remarks 
Total Percent Station 
Qts Qts in Surface No. Depth Location of Shell 
Oysters Shell Cinder Grab Shell Oysters (ft) Substrate Surface Buried 
Poquoson Area Sand-shell 
Grab 1 0 0 0 0 0 16 Sand X 
2 0 0 0 0 0 4 Sand X 
3 0 0 0 0 0 10 Sand X 
4 0 0 0 0 0 8 Mud X 
5 0.2 0.5 0.5 5 2 10 Clay X X 
6 0 0 0 0 0 19 Mud X 
Total 0.2 0.5 0.5 2 
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